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How an Electrical Machine Laboratory was successfully 
lighted for the ‘‘critical task of meter reading™ and to give 
“a pleasant and restful environment for the eye” is 
reported in this In-Service Study of Lighting by a registered 
professional engineer. In spite of undesirable structural 
elements and physical characteristics of laboratory equip- 
ment, the illumination is highly uniform on horizontal and 
vertical working surfaces, and is free from inherent 
shadows, high brightness contrasts and objectionable 
glare. For your copy of the study, write 
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Appearance isn't everything. The price 
tag isn’t the whole story. Lighting is a science. 


It takes the right equipment, certainly. It 
also takes expert planning in the applica- 
tion of this equipment to give you the BEST 
BUY IN LIGHTING. You know that, of 
course, but how many others do? 

Good lighting, combined with practical 


economics, takes the services of a qualified P L A N N ia D 


lighting engineer. 
Whether you plan lighting, buy lighting LIGHTIN G 


or install lighting, ask for the services of a 
Westinghouse lighting engineer. J-04283 PA YS 
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HERE'S an airport reception center that truly says — 


Welcome. It's smartly designed — planned throughout 
to ple ise the traveler. Extremely well lighted, too, with 
a variety of sturdy, easy-to-install fixtures by Litecon- 
trol. To give a directional feeling — help guide the flow of 
trathe — corridors are lighted with fluorescent units with 

ilt-in insert and corner lens boxes. Square incandescent 
lens boxes are mounted over the counters and desks, round 
lens boxes with w lens give the general lighting 


required in the high-ceiling waiting room. For more intor- 


mation on these and other Litecontrol hxcures, write today 


Richard E. Byrd Flying Field 
Adm nistration Buriding, Richmond. Virginia 
Wright & Son — @ichmond, Virginio 
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In Approced Lighting Ideas? 


* Get the latest in 


| = practical lighting 
+ installation data in the 


| 1.E.S. 
| LIGHTING DATA 
MANUAL 
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President, 1950-1951 


Mlaminating Engineering 


Society 


ALTER Sturrock, 46th President of the Uluminating Engineering Society, is well known in his 
profession for his contributions in several fields of specialization, and for his long devotion to the 
broad objectives of the Society. As an authority in the field of office lighting, to name one of his special 
interests, he is still identified with the work of the Building Owners and Managers Association in the 
advancement of lighting standards for this important sector of business. His long service on the committees 
and as an officer of the Society, together with his contacts with schools and colleges, had established his 
reputation as a leader in lighting education. In 1946, in his 30th year of his career, he was among the first 
to be elected to the Society's new rank of Fellow. All of the foregoing, which is part of the formal record, 
attests the thorough preparation of the new President for his new responsibilities 
Mr. Sturrock’s fitness for leadership begins with his bovhood training with a large closely-knit family, 


where he learned early the importance of team work and loyalty; the power of faith founded on strong 


convictions. When the family moved to Ithaca, N. Y. so that the children might have the chance for a 
college education, it was a mutual adventure. They all pitehed in with their capacity for bard work, and 
as a result five of the family, Walter included, won degrees from Cornell University 

Things happened fast thereafter. First eame his ecuieciion with the General Electric Company, Nela 
Park. As a new man with the company’s Lamp Department, Mr. Sturrock had seareely become acclimated 
when World War I came along. He enlisted as a private, Ist class, in the old Signal Corps. Presently he 
was assigned to Aviation School at M.LT., and soon thereafter was a 2nd lieutenant, heading for France 


On his return to his profession at the end of the war, Mr. Sturrock began the work which was to lead 


ultimately to the honor he has now won as the head of LE.S. Lighting as a science, at the start of this 
period, was just learning how to apply measure to its problems. Much unscientific practice and hearsay 


de a prevailed. This had to be countered with education and training on a rush order basis, for the 


whole electrical business was in the midst of a surge of expansion. This was the opportunity Walter 
Sturrock responded to with such success. In this pursuit he had the advantage of working with many of 

e pioneer great of the new profession He worked closely with many of the men who were his prede ~~ 
« in the Presideney of the Serety 


When World War II came along, Walter Sturrock had 25 years of rich professional experience to 


o get the largest 


make available to the government depa ment heads who had results with material in 


short supply. For one who knew the power of lighting as ated to the seeing process many of the 


sroblems of the war effort had their solution in Ulumination techniques 


The 46th President of the Society has not had to develop his distinguished career unaided. He is, in 
fact, a solid family man whose wife and daughters keep him fit and inspired to carry on his work for 
better living through better lighting. He has kept active in civie projects of East Cleveland; he has been 
President of the loeal P.T.A., and President of the Board of Trustees of Windemere Methodist Church. 
Ile gives generously from his expenence as his time permits, and proved capacity for leadership makes his 
counsel much sought. In deed, as well as in word, be adheres to the principle that light and good works go 


together 
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Two Techniques in School Libraries 


WIFT HALL, University of Chicago's famous 
is of traditional architectural design 
Harvard University is 


library, 
Lamont Library at 
modern Both however have successfully supplied 
high level fluorescent lighting 

In Swift Hall, shown above, the ceiling ts typical 
Gothie with arches on 12-foot centers and beams be 
tween the arches on relatively close centers It 
varies in heyht from 13 feet at the sides to 25 feet 
at the apex Bookeases follow the contour of three 
walls of the room, between the windows 

The original general lighting, installed in 1026 
was provided by two chandeliers, each with twenty 
four 150-watt lamps. Four of the 12 tables in the 
room were equipped with indirect incandescent ta 
ble lemps, increasing the illumination level on the 
working area to 10 footeandles average General 
iHiumination from the two chandeliers was approx! 
$2 footeandles. The 


usually only a third of the tables 


mately room was a dreary 


place to work 

were used 
Preservation of the traditional appearance was a 

ceiling 


factor in relighting the reom the Goth 


vol shraries 


somewhat of a problem. The scheme shown was 


finally evolved——three rows of suspended fluores- 
cent luminaires running the entire length of the 
room. The final design employs direct indirect, 
shielded and baffled two-light 85-watt units The 
outside rows are mounted 11 feet 2 inches above the 
floor, with the center unit mounted at 12 feet 5 
inches height 

Initial average illumination level was 45 foot- 
candles. with a distribution uniformity of approxi- 
mately 88 per cent and a brightness ratio not ex- 
ceeding 3:1. The maintained level is 28 footean- 
dles. Adequate switching was provided in order to 
afford the flexibility necessary to supplement vary- 
ing amounts of daylight 

Concurrently with the relighting, a decorating 
program was also undertaken The colors selected 
for the reading room were light chrome yellow for 
the ceiling; turquoise green on the south wall; 
light gray for the east and west walls, and a wine 
red on the north walls. The effect was startling. 
The occupancy of the room increased from 33 per 
cent to about 98 per cent of capacity 

Direct contrast in architectural design Is appar- 
The same ex- 
The lobby 


ent in Harvard's Lamont Library 
cellent lighting results prevail, however 
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Lamont Library, gift of Thomas W. Lamont, Harvard 
University, has attracted wide favorable interest in archi- 
tectural circles. Considerable study was given to the 
lighting. Easy reading of books, easy writing of notes and 
extracts from books, with low brightness and absence of 
glare, was the objective. 


and main reading rooms are illuminated with 
single-lamp aluminum Troffers on three-foot cen- 
ters, operating at 120 milliamperes, with 4500K 
fluorescent lamps. Maintained illumination level 
is 25 to 30 footeandles, with a brightness factor of 
one-half candle per square inch at the source. The 
cut-off shielding of the light source is 45° laterally 
and 47.5° end in, due to the baffles being on six-inch 
centers. Cove lighting has been employed around 
the perimeter of the room. 

In the alcoves where book selections are made. 
louvered luminaires have been employed, using two 
eight-foot or two six-foot 120 and 200 milliampere 
4500K slimline lamps, providing excellent distribu- 
tion of light for quick selection of titles. The mez 
zanine floors use 200 milliampere louvered lumi- 
naires adjacent to the bookstacks, providing 30 to 
35 footeandles for reading and taking notes 

Furniture and walls throughout are light in 
color, to keep brightness contrast low. Floors are 
of cork, in medium brown. 
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Television Studio Illumination 


H. M. GURIN 
By R. L. ZAHOUR 


HE EVOLUTION of television has been so so» obvious. The alignment of the camera pickup 
tube itself with respect to its tonal gradations of 


rapid that present equipment and results can 
searcely be identified with the original ap the gray scale (or shading), the studio equipment, 


Advances in new studio equipment trans the operation of the transmitter, external interfer- 


paratus 
mission and reception have created entirely new ence from diathermy machines, aircraft, ignition 


systems, etc. and, last but not least in importance, 


requirements for present-day operation on a sound 


technical and economic basis. One of the most sig the actual alignment and adjustment of the re 
nificant elements which has contributed to this ad ceiver, all affect the end result. Unfortunately, 
vance has been the development of highly sensitive criticism of the picture quality too often has been 
camera pickup tubes. Since studio illumination directed to the lighting without due consideration 
plays such an important part in realizing the ad of the other factors mentioned 


vantages to be gained from the proper use of these 


Problem 


new pickup tubes, it is appropriate that the methods 


: and techniques employed be carefully serutinized The ability to obtain suitable lighting in a tele 

In the early days of television experimentation vision studio is complicated by the need for unin 

around 1936, lighting equipment was similar to terrupted action which can be instantaneously 

that used in the motion picture industry, Fig. 1 transferred from one field of view to another. There 

Very shortly thereafter it became apparent that is no time to halt, reset camera positions, adjust 

‘ the actual use of this equipment had to be radically lens for different depths of fields, readjust lights, 

: altered from the motion picture practice because of shift the microphone, ete. as is possible on a motion 

the mobility of the number of cameras required picture set. ‘The instantaneous switching from one 

| for simultaneous use. In addition, because of the scene to another without mutual interference of 
relative insensitivity of (the iconosecope) the cam lights adds to the complexity of the operation. 

era pickup tube, which was then employed, a tre A problem, however, common to both motion pic 

mendous amount of light, in the order of 1000 to tures and television studio practice is the need of 

2000 footeandles incident, was required As a selecting the proper quality of light for a given 

result, large cumbersome wWnits, radiating an un camera pickup characteristic to obtain a satisfae 


comfortable amount of hent, were displaced by 


elusters of reflector lamps mounted in spre ial fix 
tures as shown in Fig. 2. This system led to a much Figure 1. Early TV lighting technique was borrowed from 
movie studio practice. Floor areas cluttered with cables 
and lighting equipment, left little space for TV camera 
movements. 


greater flexibility in manipulating the light sources 


and clearing the floor for greater camera freedom 


but did not solve the problems of heat. A further 


difficulty existed in the alnlitv to obtain a satis 
factory dewree of modeling light because of the 


high foundation light necessary to obtain any pi 


ture at all 


During the past vear, the introduction of the 


much more sensitive image orthicon was a major 


step forward in obtaining the excellent results some 


of the more fortunate people in the larger cities 


have almost learned to take for granted 


It must be borne in mind that the overall picture 


is affected not only by the studio lighting but by a 


great many other factors which are probably not 
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tory rendition of colors in a suitable gray scate 
for black and white pictures. The solution of this 
difficulty will permit the use of color in scenery 
and costuming with its associated favorable psycho- 
logical effect on the performers 

Another problem, faced on television, has been 
the limited space, usually converted broadcast 
studios, in which operations were carried out. As 
a result, the physical factors of size, weight of 
equipment, ease in manipulation and general 
handling are important considerations. In addi 
tion, the problem of heat dissipation for the re- 
quired illumination cannot be ignored 


Methods of Attack 


The need for suitable lighting has long been 
recognized and even with the advent of the image 
orthicon pickup tube the problems of correct illu- 
mination properly applied have not been complete 
ly solved but definite strides to an acceptable solu 
tion have been made. It has been found that a light 
source should provide a spectral characteristic cor- 
rectly balanced to that of the camera pickup tube 
used and psychologically suited to the participants 
or actors within the television studio. Spectral 
characteristics of several different image orthicon 
tubes are illustrated in Fig. 3. Figures 4 and 5 
show the spectral characteristics of a number of 
available fluorescent lamps as well as that of sun- 
light, the average eye response and of the conven- 
tional filament or incandescent light 

When the various light sources are combined 
with a No. 5820 image orthicon, the pickup tube 
now being rapidly accepted for studio use, an over- 
all photographic response can be plotted by multi- 


Figure 2. To clear floor of lighting equipment and cables, 

clusters of reflector lamps mounted in special fixtures 

were suspended over TV studio area. This change, how- 
ever, did not solve the heat problem 
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Figure 3. Spectral characteristics of several different 
Image Orthicon pick-up tubes. 


plying the relative sensitivity of the pickup tube 
with the relative energy of the source as shown in 
Fig. 6. 

It will be noted that when a filament light source 
is used, the combination leads to a curve which 
approaches the contour of the average eye fre- 
sponse. This is significant since it leads to a tonal 
rendition in the gray scale which can be readily 
reconciled to the actual colors used in the seene. 
This objective can also be obtained with fluorescent 
light if a Wratten No. 6 filter is used at the camera. 
Because of these fortunate circumstances, fluores- 
cent lights can be mixed with incandescent to ex- 
cellent advantage 

No light source, however well matched to the 
pickup device, is efficiently utilized without a satis- 
factory reflector and housing 

In television studio lighting such equipment may 
be classified into four types 


Floodlights 


Spotlights 
with aecessurics 


Strip Lights 
Effects Lights 


In general, floodlights are of the incandescent or 
fluorescent type Incandescent floods are scientifi- 
eally designed hyperbolic aluminum reflectors of 
matte Alzak finish weighing about five to seven 
pounds. Floods are made in sizes from 10 to 18 
inches in diameter for use with lamps from 250 to 
2000 watts. They are useful in providing a wide 
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angle distribution of uniform illumination of mod 
erate intensity 

Fluorescent floodlights consist of a rectangular 
aluminum housing 44 to 65 inches long 3'. to 5 
inches deep, and 16 to 44 inches wide, equipped 
with 60° specular parabolic reflectors for either 
four or six lamps. The lamp circuits of a six-lamp 
fixture, for example, may be wired to permit one 
third, two-thirds or full operation. Fluorescent 
fixtures weigh from 39 pounds with six 64-inch 
slimline lamps to 64 pounds with six 40-watt pre 
heat fluorescent lamps. Ballasts are usually housed 
separately from the fixture and located as remotely 
as possible to reduce transmission of audible hum 

Spotlights usually assume the form of a eylin 
drical ventilated metal housing built in sizes for 
plano-convex or Fresnel lenses of 3 to 16 inches 
diameter, with projection lamps from 75 to 5000 
watts respectively. These spots are generally pro 
vided with spherical Alzak specular reflectors and 
lampholders with an external adjustment handle 
which permits beam spread variations of 5 to 50 
degrees. A frame on the front accommodates such 
accessories as barn doors or diffusers to mask the 
beam pattern or soften the light) Some spotlights 
have an inbuilt iris which permits a variation of 
sharply defined beam spreads of high intensity for 
creating artistic effects 

A strip light, as the name implies, is a metal 
trough-like fixture which houses a series of similar 


incandescent sources such as the PAR-3SS or R-40 
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Figure 4. (Left) Energy distribution curves of fluorescent 
lamps. Figure 5. (Above) Spectral characteristics of solar 
radiation, incandescent lamps, and average eye response. 


lamps, either spot or flood, or aluminum reflectors 
with 200. to 500-watt lamps. They are made in 
lengths from three to eight feet with six to fifteen 
outlets respectively usually wired to three circuits 
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Figure 6. Photographic response curves of No. 5820 Image 
Orthicon for various white fluorescent lamps, and in- 
candescent source. 


ILLUMINATING ENGINEERING 


110 
SOLAR RADIATION 
100 
| 
60 
‘ J 
| =, 
| 
z 
j 
« 
> 
< 
4 
{ KX 
\ 
‘ a8 
| > 
(INCANDESCENT 
2009° 
FUWORESCENT | 
2 
5 4 
\ 


Strip lights produce general shadowless illumina- 
tion of low intensities, and serve in providing a 
uniform light on backgrounds, side walls and such, 
from overhead or side borders. Spread lens 
roundels and diffusers are available for modifying 
light beams of the individual lamps 

Effects lighting creations are often produced by 
‘effects 


painted to create scenes such as moving 


& projector equipped with a motor-driven 
dise’’ 
storm clouds, moving fleecy clouds with rising or 
setting moon, moonlight water ripple, rising fire 
or smoke, falling leaves, ocean waves, and many 
other effects. 
an effects device. 


Figure 7 shows a schematic view of 


Figure 7. Mechanized projection equipment for producing 
effects. 


Equipment Facilities 


(Giood television studio practice favors the in- 
stallation of a permanent grid which resembles an 
architectural system of rigid 1's-inch iron pipe 
cross members four to six feet apart, and hung as 
close to the ceiling as possible, with sufficient clear- 
ance for electric raceways, sheaves, conduits or 
ventilation ducts above. The grid may also be tem- 
porary. When temporary, the grid structure is 
supported by heavy vertical pipes rigidly anchored 
to the floor or walls, but can be readily removed. 

In some television studio installations, catwalks 
above or around the grid are used for making ad- 
justments, hanging scenery, etc. However, the 
sacrifice in the effective studio height due to ecat- 
walks may in some cases present a serious disad 
vantage 
good 


found 
lighting equipment on pantograph devices spaced 


It has been practice to suspend 
on four- to six-foot centers and fastened rigidly to 
the grid structure. The pantograph is constructed 
to prevent any side-sway, yet it permits raising or 
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lowering of a lighting unit with its cable feeder 
from 18 feet to four feet above floor, while a uni- 
versal clamp allows 360-degree horizontal rotation 
(Fig. 12) 

Earlier devices rotated and tilted the lighting 
While this 


method appeared to be an operating convenience, 


and 90-degree tilting of the fixture 


fixtures by means of cables and pulleys 


no provisions were made for an appreciable lower- 
ing or raising of fixtures, which is a highly desir- 
able feature in television studio lighting practice. 


Electrical Control 


An adequate electrical control system for tele- 
vision studio lighting consists of : 


1. A system of power input. 
2. A system of controls 

3. A ecireuit terminating patch or connecting panel for 
conveniently energizing branch cireuits 

4. A system of branch circuits permanently and con 


veniently distributed over the studio area 


1. Power Input 

Experience and present practices indicate that 
20 to 40 watts per square foot of studio area is 
adequate for power requirements. Meters are usu- 
ally provided on input lines so that the loads may 
be balanced and phased properly on a three-phase 


system 


2. System of Controls 


A practical system of control in which power 


input is distributed, consists of a main master, sub- 


master, and branch circuits which are easily 
manipulated through controls and switches that 
operate quietly. Since blackouts should be possible, 
a master switch is provided for all studio lights 
except ‘‘work lights,” while a submaster switch 
controls all studio lights over a given work area 
Fused branch circuits terminate at a switching 
panel which are connected by a patching or con- 
necting system to outlets distributed throughout 
the studio. All panels and switchboards should be 
located at a convenient position within the studio 
so that the lighting man can view the scene. In the 
overall scheme, power is patched to the dimmers 
and the dimmed output is then connected through 
switch controls to the individual branch circuits 
appearing on wall patch panel. Dimmers are used 
only for effeets such as fades, but not for control 
of amount of light 

enough to 


Branch cireuits are usually heavy 


carry up to 2000 watts capacity. For special light- 
ing effects, some grid circuits are wired to carry 
five kilowatts. A majority of the branch circuits 
terminate at the grid, while others feed wall out- 
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Figure 8. Spotlights with barn doors located in theatre 
stage wings, provide lower angle modeling light. 


lets. It is considered good practice to provide one 
branch cireuit for 20 to 30 square feet of floor area 


Applications 


The application of these basic principles for 


power distribution and lighting controls can be 
adapted to various sizes of studios which can be 


classified into three categories 


The first 


which requires the rreatest deyvree of 


called the 


Herein originate a wide 


flexibility may be general purpose or 


workshop stuchio Variety 


performances, commercial sequences 


and almest any type of small musical or speech 
rroupings. In a studio of this type the maximum 
mobilitv in seenerv changes and camera movements 
are essential. As a result, the lighting syste must 
also be aprabis of matching these requiren ts both 
in pl il man ) ilation and im beam pattern and 
rntensits ntrol 


audience is present and whuiel 
theatr al presentations as in Vari 


Texaco Star Theatre tv 


po nt of view ow that 


and varies primarily 


angles as trom the area of view hetween a lewwe up 


lehting problems are 


and a longshot. The 


quently not as complicated as in the workshop 


studio but results suffer sometimes from inadequate 
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front fill light. Footlights are used only to a limited 
extent Follow 


spots have been found to be satisfactory for long- 


because of the unnatural effects 


shots but usually fail to improve the appearance 
of the principal characters on close-ups because the 
sharp beam creates harsh shadows, and lines around 
the eyes, nose and mouth. Color gelatins, frequent 
ly used in theatres to create pleasing color tones, 
are almost completely lost to the television audi- 
ence, and create an undesirable change in the gray 
seale 

Most of the lighting equipment is supported on 
battens and hoisted above the stage together with 
other scenic material, Fig. 8. Lower angle light for 
modeling is obtained by the use of standards lo 
cated in the wings or on the sides of the theatre 
Figs 


are produced in the NBC Studios 


® and 10 illustrate how the lighting effects 


The third type of studio to which the facilities 
previously deseribed can be applied on a small 
scale, is the one in which the set is essentially fixed 
in position and the program material is repetitive 
The lighting can even be fixed if desired once the 
original plan has been established. Such a studio 
can be ‘used for example for newscasting, inter 
views, quiz programs, kitchen demonstrations, ete 
It is most desirable that the artistic effects obtained 
with spotlights for backlighting, accents, together 
with floods for fill and base lighting should be in 
eluded since they add a great deai to the pictorial 
quality 

Having described the equipment and space in 
which the programs are to originate, the develop 
ment of applications and techniques can be more 


readily studied 


Quantity of Light 


For general illumination over a working area 


intensities ranging from two to 150 footcandles 


ay be used, depending upon the nature of the 
scene. This general illumination or incident light 
is measured with the color-corrected light sensitive 
surface of the meter facing the camera lens and 


ular to the lens axis 


perpend 


As a guide, the average footcandles of incident 
light required for the Type 5820 orthicon, range 


between 32 and 64, with a lens opening of f:5 
Lens stops normally used to give sufficient depth of 
field lie Table 1 lists foot 


candles of incident light for various lens openings 


between f 56 and f 


characteristics of the pickup tube 


The inherent 
limit the highlight to shadow or contrast ratio for 
tito 


an average scene to approximately 
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Figure 9. Scene from “Our Town.” Sunshine effects through windows are created by overbead spotlights aimed from 
rear of background pocenery, while other spotlights accent players. 


Studio Lighting Technique 


Studio lighting technique may be described in 


accordance with the following types 

Base or General Lighting 

Accent Lighting 
3. Effects Lighting 

1. Base Lighting is a uniform, wide distribution 
of low intensity illumination which covers the set, 
and may be provided with either incandescent 
floodlights or fluorescent lamps 

Where fluorescent equipment is used for base 
ilumination, a No. 6 Wratten filter should be used 
on the camera lens to correct for color rendition 

2. Accent Laghting includes key lighting, model 
ing lights, back lighting, and fill lighting 

Key lighting is principal illumination which falls 
on a subject from light coming through a window, 
an open door, or fireplace, or at any point where 
action takes place. Spotlights with accessories and 
effects lighting devices are engaged to produce this 
key light 

Modeling lights are used to enhance the appear 
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ance of a subject, and for creating artistic effects. 
For this purpose, Fresnel lens spotlights, equipped 
with adjustable blinds and diffusers, are used. 

Back light is used to create the illusion of sepa- 
ration between the subject and the background 
and to produce the artistic effects such as glisten 
ing highlights from the hair. Fresnel lens spot- 
lights, with ‘‘barn doors’’ to control the spill light 
or shape the beam pattern, are used for this appli- 
cation. Strip lights are also employed to flood the 
background or side walls as needed 

Full light is employed to add more light to por 
tions of the set to bring out more detail in the 
shadows, or to add some highly diffused light on 
the face of a subject opposite to a key light source 
Narrow beam floodlights equipped with diffusers, 
or Fresnel lens spotlights with diffusers, are en- 
gaged for this purpose 

3. Effects Lighting 
interest in a television performance is maintained 


An important part of the 


by the special ighting effects which are introduced 
to simulate realistic seenes. This is particularly true 
in the case of firelight, cloud effects, and window 
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TABLE I.—Incident Light Required for RCA Image 
Orthicon 5820. 
Lens Stop Incident Light 


fis 24 Footcandles 
2.4 


Figure 10. (Top) Floods and spotlights concealed by 
drop curtains and suspended over front of stage area. 
Figure 11. (Center) Schematic view showing application 
of rear-screen projection technique. Figure 12. (Bottom) 
Pantograph device permits raising or lowering of fixtures 
as well as horizontal or vertical adjustments. 


light created by equipment previously described. 
More recently, a“ technique was borrowed from the 2 


ymotion picture studios in simulating backgrounds 


and moving scenery as from a train window, the 


back of a car, ete., by using rear sereen projection 


Fig. 11 indicates how this is done. Care must be 


exercised in relation to perspective ; distance be- 


TT tween the live subject and the sereen to avoid un- 


wanted shadows; and the amount of front light to 


ry —" avoid washing out the projected picture. If mo- 
* 4ak. tion pictures are used, the problem of synchroniz- 
ing the frame frequency of the projector to the 
i = oh T a television camera must also be overcome For- 
: tunately, new equipment has been built which has } 
| satisfactorily solved this difficulty. It is obvious 
‘ . - how outdoor settings can be quickly and economi 


eally reproduced. When stills can be used, the cost 


of backgrounds has also been sharply reduced and 


the variety of settings increased in proportion to 


the number of slides available 


Conclusion 


With an accumulation of experience and knowl- 


edge of the requirements, television studio lighting 


techniques have reached a point where definitely 


planned schemes and practices can be recom- 


mended to produce artistic effects and good pic- 


tures. The best results, however, can be obtained 


only through imagination and originality in apply- 


ing the fundamental principles 
It may be well to point out that the final eri- 


terion in appraising studio lighting cannot be 


judged by results obtained on the home television 


receiver alone. The studio-to-home span includes 


not only a well-lighted studio scene, but also prop- 


erly-functioning transmission facilities, and a good 


quality, properly-adjusted home receiver and an- 


tenna. Good pictures are the result of efforts on 


the part of all of those who form the chain of 


facilities which link the studio scene to the tele 


vision receiver 
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Lighting a Telephone Room 


LIGHTING OBJECTIVE: To provide Ulumination in a windowless teleph 


A.LA. Pile No. 31/14 


| 


Installation at Consolidated Edison Company of New York, Inc. 
4 Irving Place, New York City; lighting designed by H. J. Peters. 


General Information: A ten-position telephone switchboard is located in a 26° x 38° room with an 85" 
ceiling. Surface characteristics are as follows: 


Ceiling white acoustical tile 
Walls sea foam green 
Trim dark green 
Floor mottled grey rubber tile 
Switchboard 
Cabinet mahogany 18% 
Horizontal Shelf green (glass covered ) 


One 


Jack Panel 13% 
The Telephone Company specified the following footcandle levels for the board 


Key Shelf minimum 5 maximum 10 


Jack Panel minimum 3 maximum 7 

Installation: Six recessed louvered troffers (Frink Corp. #10-248L) each containing two 40-watt soft- 
white fluorescent lamps are mounted on centers 6 feet apart and 3 feet from the top edge of the 
board. Five additional similar units are installed over the supervisors’ desks. The louver cut-off is 
45 deyvrees crosswise and 30 degrees lengthwise All louvers are painted a dark matte gray to 


minimize the brightness contrasts between the louvers and adjacent ceiling areas 
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Eight 96-inch and three 72-inch 4500K slimline lamps operated at 120 ma are installed in asvym- 
metric specular anodized aluminum reflectors (similar to Day-Brite #49142-CO) in a 20-inch wide 
recess in the ceiling along the edges of the room to soften the harsh effect of downlighting with no 
windows. Plastic egg-crate louvers shield the lamps in the front section of the perimeter recess from 


the eyes of persons entering the room 


Iilumination readings ten months after installation were as follows 


Jack Panel 
Key Shelf 
Operator in position 


(perator not in position 


Brightnesses are indicated below 


Jack Panel 
Horizontal Shelf 
Plug Board 
Floor 
Walls 
Top 
Center 
Ceiling 
Luminaires 
Parallel to lamps 
10” to horizontal L 
45° to horizontal 140 ft L 
Perpendicular to lamps 
«horizontal  ft-L 
t horizontal 68 ft L 


The bright side walls are not within the operators’ normal working field of view 


Published by the Committee on Publications of the Diam: ting Bngineering Society 
51 Madison Avenue, New York 10, HN. Y. 
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Acrylic Plastic 
for Light Control 


By DR. ORVILLE L. PIERSON 


© MANY new developments in the lighting art are 
attributable to the relatively recent availability of 
plastics, a short review of some of their characteristics 
for light control might well be in order. Wall-to-wall lumi- 
nous ceilings of plastic materials have furthered this tech- 
nique for many areas. Store fronts, billboards and signs 
glow all over with the same colors and appearances as they 
have by daylight. Plastic street light globes are saving 
replacement costs in the worst neighborhoods, while better 
daylighting is being achieved by the use of plastic skylights 
and diffused glazing materials 
Among the plastics, acrylic resin is a relative neweomer, 
having been introduced in the United States about 1937, 
Its developmerit has been of importance to lighting engi- 
neers since it is available either clear or with any degree 
of diffusing power or color, as desired. In addition, it 
offers shatter resistance, light weight. ease of forming, and 
availability in large size sheets, or molded or extruded 
form 
Acrylic plastic is a thermoplastic material When heated 
above a given temperature it softens sufficiently to permit 
its being molded or formed into almost any shape which ; 


it retains when cooled. If again heated to the same tem- Se Gace 


perature, it will again soften, permitting re-form 


ing of the part if desired. This property places 


some limits on the maximum service temperature 
at which it may be used, but in general leads to 
no difficulty 
engineered 

When heated to the 300-350F range, the mate 


rial becomes flexible and elastic, somewhat similar 


when the applications are properly 


to a piece of rather soft gum rubber sheeting. In 
this stage it may be stretched into virtually any 
desired shape and upon cooling will retain that 
shape 

Certain engineering considerations should be ob 
served in working out an installation. Perhaps 
most important of these is to design the shape in 
such a fashion that the forming tends to rigidize 
the part. For example, it is desirable to use corru 
gated sheet rather than flat sheet for a luminous 
ceiling. A second engineering consideration is the 
rather large thermal expansion characteristic of 
almost all plastic materials. The material expands 
approximately 10 times as much as the common 


Author Head of Plexigias Design and Fabrication Laboratory 


Rohm & Haas Company, Philadelphia. I's 
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Acrylic Plastic for Light Control 


Designed by Morris Lapidus of New York, this beautiful 
luminous storefront in Baton Rouge, La., was created by 
backlighting large panels of corrugated white acrylic 
plastic. Weather-resistant, light weight and of high im- 
pact strength, the acrylic plastic covers a 20-by-25-foot 
area. The interesting luminosity pattern is achieved with 
rows of neon behind the facade. Red and green plastic is 
used for holly leaves and berries mounted against the 
glowing acrylic background. 


building materials. It is rather simple to make 
proper provision for this expansion in installation, 
but it is a factor which must be constantly borne in 
mind 

In the clear form the light transmission of acrylic 
plastic sheets is 92 per cent, the losses being limited 
to about four per cent reflection loss at each sur- 
face. Its colorless characteristic has lent itself well 
With 


such a crystal-clear base material, a complete speec- 


for the piping of light or for edge lighting 
trum of colors, either transparent or translucent, is 
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possible. Of even more importance to lighting engi 
neers, it is possible to make a translucent material 
by the addition of a very small quantity of another 
transparent material having a slightly different 
index of refraction. This additive is incompatible 
with the acrylic plastic, and so disperses uniformly 
throughout the plastic sheets as an infinite number 
of diserete particles. The refraction taking place 
as the light passes from one material to another 
produces an excellent diffusion of the light without 
absorbing any of it 

It is not the perfect material, of course. Llow 
ever, two of its shortcomings are readily overcome 
Where the build-up of static electricity may attract 
dust to the surface of the plastic, application of 
an anti-static wax will generally cure the trouble 
The danger of scratching its surfaces is not very 
serious in the lighting field, particularly since most 
lighting parts are made of the translucent or pat 
terned plastic which does not show seratches. As a 
corollary to seratching, acrylic is easily repolished 

Acrylic is classified by the Underwriters’ Labora 
tories as a slow burning material comparable to 
hardwood and as such has been approved by them 
for use in electric signs, luminaires and lighting 
applications 

(ne rather unique application is the use of clear 
acrylic resin for the making of mirrored reflectors 
Here the material is formed to the desired contour 
and the outside or second surface of the trans 
parent sheet is silvered A second sheet is similarly 
formed and fitted down over the first to provide a 
protective overing The resultant refleetors are 


light in weight, have a silvering permanently pro 


Coffer lighting panels made of white translucent acrylic 
plastic set in the ceiling of the reception room of the 
Associated Fur Manufacturers office, New York City, 
provide excellent diffused lighting for the room and blend 
perfectly with the attractive decorative motif 


ole 


4 Nineteen curved acrylic plastic 
panels, eight feet high and four feet 
wide, form a spectacular storefront 
at this supermarket in Atlantic City, 
N. J. Made of tan-colored material 
and formed to a heavy-ribbed design, 
the panels are backlighted by fiuo- 
rescent lamps so that the entire 


upper facade of the building repre- 
sents a brightly glowing appearance 
at night. 


tected and are shatter resistant Clear acrylic has 
also been used in the making of shields for vapor- 
proof lights for mines as well as protective sheaths 
for the ubiquitous neon signs in the taproom 
windows 

Vandals have found plastic street lighting globes 
nearly impossible to break, even with half bricks 
w 22 rifles. Street lighting plastic globes may be 
used on gas lighting units and on electric units up 
to and including 6000 lumens sizes 

In addition to ‘‘daylight’’ conditions under 
luminous ceilings, acrylic plastic is finding appli 
cation in the control of real dayight as well 

Still another use of acrylic plastic of interest to 
illuminating engineers has been a rapidly growing 
application in the advertising field. Signs of all 
types designed for interior illumination and rang 
ing from the small point-of-sale sign to spectacular 
billboards with 30-foot long loaves of bread are 
being constructed of the material. Structurally, it 


is Strong enough to withstand severe storms and ice, 


as has been proved by installations atop the Empire 
State Building and Mount Wilson 
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Development of A-C Fluorescent Lighting 


for New York City’s Subway Cars 


N TUESDAY, September 20, 1949, the New 
York City Board of Transportation placed 
train into 


a new stainless steel subway 


passenger service. This new train was created to 
test out in practice certain Improvements in car 
design and fabrication. One of the more impor- 
tant innovations is fluorescent lighting with the 
lamps operating on uninterrupted alternating cur- 
rent instead of on direct current from the third 
rail as is now done and, of course, this is the one 
of most interest to illuminating engineers 

Fluorescent lamps were developed for operation 
on alternating current and they operate most effi 
ciently and effectively on that type of electric 
power. A motor-alternator for each car would 
be the logical device to provide a-e power for fluo 
rescent lamps. An analysis showed that by add- 
ing a flywheel, the lamps would stay lighted as 
the train passed over gaps in the third rail power 
system. This eliminated the blinking of the ear 
lights and permitted the use of standard high 
efficiency, high output hot cathode fluorescent 
lamps. Also, with close control of voltage and fre 
quency, the level of lighting in the car would stay 
about constant, regardless of line voltage, and 
ordinary commercial two-lamp lead-lag ballasts 
could be used with good balance of lamp output 
without danger of ballast failure due to overheat- 
ing 

Such an a-c system would also insure depend 
able cold weather lamp starting and, of course, 
it would eliminate d-e mercury drift which causes 
one end of a lamp to become dim. The use of 
standard hot cathode lamps and equipment would 
reduce the number of lamps and fixtures and the 
amount of power required for a given footcandle 
level in the car than with the d-c system and would 
improve the appearance of the lighting by reducing 
the length of the dead end at the lamp cathode 

Because of all the advantages offered by such 
a device, development of a flywheel motor-alter 
A paper presented at the National Technical Conference of the 
INeminating Engineering Society, Pasadena, California, Augus 
21-24, 1950. Authors: Commercial Engineering Dept., Westinghouse 


Lamp Division, Bloomfield, N. J. and Transportation Engineer 
Westinghouse Electric ‘Corp., East Pittsburgh, Pa. respectively 
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Fluorescent Lighting for Subway Cars 


By E. W. BEGGS 
H. W. GRAYBROOK 


A special 600-volt d-c drive, 60-cycle a-c fly- 
wheel type motor-alternator mounted under 
each of the experimental cars provides uninter- 
rupted a-c power with closely controlled voltage 
and frequency for fluorescent lighting. The 
momentum of the flywheel provides power to 
keep lamps lighted across the longest gaps in 
the third rail power system which, in addition to 
the relatively constant potential and frequency, 
permits the use of standard high output, high 
efficiency hot cathode fluorescent lamps and 
equipment. Blinking of the lights at crossovers 
is eliminated, the lighting level is practically 
constant, the number of fixtures and the power 
required per car is reduced, lamps start de- 
pendably in cold weather, cathode shadows at 
lamp ends are minimized, and the mercury 
drift which on d-c often causes one end of a 
lamp to dim is eliminated. 


nator to provide uninterrupted and well controlled 
60-cyele a-c power was authorized for the experi- 
mental train in June, 1947. After two years of 
study, extensive test work and trial, the present 
Westinghouse type XF-23A machines were pro- 
duced and installed. Each detail of design was 
worked out to meet the special requirements of the 
New York subway system in collaboration with the 


car engineers of the Board of Transportation 


Power Continuity 


The track layout of the New York subway re- 
quires frequent gaps in the third rail system result- 
ing in an interruption of the power to each car 
about 35 times per operating hour. The number 
and size of the gaps and the speed of the trains 
vary considerably throughout the subway system, 
but in general the interruptions have a duration of 
less than one second. A very few are as long as 
10 seconds, cecurring chiefly at the end of the line 
and on rare oecasions when a car comes to a stop 
between contact points and then, of course, the 
duration is considerable 

Table I lists the approximate number and dura- 
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Figure 1 


Five-car section of experimental train. Flywheel motor generators and control box mounted beneath car 


tion of power interruptions found in a survey of 
the three divisions. These values were used in de 


veloping the a-c generating equipment for the ex 


perimental train 


TABLE I. 
All Time Values in Seconds 


Inde- 


Division perdent B.M.T. 
Average 


(peratir 


Tests run on banks of fh 


oreseent lamps operat 
ing on two-lamp lead-lag ballasts on an experimen 
tal flvwheel generator showed that as the machine 
slows down the lag the first to 


lamps are go out 


They are followed at a slightly lower voltage by the 
lead lege of the 


ounrse deter 


lamps on the ballasts. Drop 


is, of voltage and not by 
design of the bal 
fo some 


“one 


lamps and 


and othe r 


are used in 
irs out ordimary 


» ‘ | 


olts on lem tly 


room 


ratures at 64 rand 


at 60 down to Of 4 


wheel size, shape and from 


S preven ‘ 


the average kilowatt-hour requirements of the 


lamps and ballasts from normal volts down to these 


‘drop out voltage values found in the tests 


61s Flu 


reseent Lighting for Subway Cars 


The specifications set up by the Board of Trans- 
the lighting 
over a gap with a duration of 10 seconds, The fly- 
wheel used weighs 142 pounds and has a diameter 


portation required maintenance of 


of 185, inches. It runs at a normal speed of 3600 
rpm and has sufficient inertia energy stored up to 
245 
while the speed of the set drops to 3000 rpm 


vield kilowatt-seconds of electrical energy 
On 
block tests and actual tests in the ears under nor- 
mal conditions, the lights stay on for about 25 


seconds 


Figure 2. Interior view showing two continuous rows of 
dust tight fixtures per car with 72” T-8 hot cathode slim- 
line lamps. 
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Pigure 3. 4.2 KVA Westinghouse 

Type XF-23A motor-alternator on 

test. Flywheel housing is shown 
at the right. 


Voltage and Frequency 


The traction power is direct current and is sup 
plied at nominally 600 volts. The range of voltage 
is appreciable and may drop as low as 400 and 
This results in variations 


in the light output of the lamps with the three 


rise as high as 750 volts 


lighting systems now in use as shown in Fig. 4 

The variation of light output that is obtained 
with incandescent lamps operated off the d-e power 
line is proportional to the voltage and varies about 
3% per cent for each one per cent change in volt- 
age. The lamps go out entirely when the power is 
interrupted. 


INCANOESCEN 


FLUORESCENT 

a 
ON KF 23A-AC GENERATOR 


PER CENT LUMENS 


+—- 
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Figure 4. Variation in light output with rise and fall of 
line voltage. 
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Fluorescent Lighting for Subway Cars 


Fluorescent lamps require the resistance type of 
With the 72” T-8 spe- 
cial lamps and special ballasts used, the lumen out- 
put rises and falls with the d-c line voltage as 
shown by about 144 per cent for each one per cent 


ballast for operation on d-c 


change up or down in volts. Also, of course, the 


lights go out entirely at gaps in the third rail 


system 

With the type XF-23A alternator developed for 
the Board of Transportation, the output volts and 
frequency are controlled to close limits and they 


tend to rise and fall together. With standard two- 
lamp lead-lag ballasts, they compensate for each 
other almost fully so light output is nearly constant 
as shown in the curves in Fig. 4. The values shown 
were obtained with standard 72” T-8 slimline lamps 
as the line volts were raised from the minimum to 
the maximum and then lowered. In service, the 
light level is held within the hysteresis pattern 
shown. 


Ambient Temperature 


Railroad operators, of course, want their lamps 
to light up under all conditions of voltage and tem. 


Yo STARTING VOLTS 


° 60 80 100 1290 
AMBIENT TEMPERATURE °F 

Figure 5. Slimline fluorescent lamps will start dependably 

at low temperatures if the starting voltage is increased. 
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Figure 6. Simplified diagram of XF-23A motor-alternator 
showing essential electrical parts for voltage and fre- 
quency control. 


perature encountered. Incandescent lamps meet 
this requirement well, but fluorescent systems are 
somewhat temperature sensitive. Naturally, a pub 
lie conveyance should not run cold or the pas 
sengers will be uncomfortable, but light is some 
times needed at low ambient temperatures for 
maintenance operation of cars in the yards in win 
ter 

Whereas the d-e potential available for lamp 


starting is limited to that available for traction, an 


AC VOLTAGE vaRIATION 
aT FULL 
$ wits 
variation OF OC. VOLTS 
| 
300 380 630 roo 
Figure 7. At constant full load the voltage is held within 


Narrow limits, centering at 120 volts 


Fluorescent Lighting for Subway Cars 


a-c generator has been devised to provide normal 
Also, 


the peaks of a-c voltage waves aid fluorescent lamp 


potential even with a low traction voltage 


starting, so with alternating current the low tem- 
perature starting problems are fundamentally less 
than with direct current. Furthermore, with alter- 
nating current, it is practical to use special ballasts 
of high open circuit voltage or to provide a cold 
weather voltage booster transformer which could be 
designed for any ambient condition whatever. One 
such device per car would be adequate and could 
be arranged for simple manual push button control 
or, if desired, could be fully automatic 
Dependable low temperature operation can thus 
be obtained for any range of conditions required 
if alternating current is available for the fluores- 
cent lighting. If ear temperatures only occasionally 
run below freezing, as is the case in New York, then 
the present type XF-23A equipment would seem 
With this flywheel generator, no lamp 
during the 


adequate 


starting troubles were encountered 


1949-1950 winter season 
must be stored in the open at night and in winter 


However, where cars 
temperatures that are extremely low, then voltage 
boosters or high voltage ballasts may be found 
necessary 

Fig. 5 shows the relative open circuit voltages 
required to start the standard 72” T-& slimline fluo- 
rescent lamps over a range of ambient tempera- 
tures that may be encountered. From this, it is 
evident that by increasing the potential at the lamp 
by about 50 per cent, the lamps will start as de 
pendably at 0°F as they do at 50°F 
started, they will ordinarily stay lighted down to 


Once they are 


low ambient temperatures if they are not directly 
exposed to strong eold drafts 
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ac. vo.Ts 
Figure 8. Frequency variation is small and parallels volt- 


age pattern which minimizes variation in illumination. 
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Figure 9. (Left) Alternator volts under full load. Figure 10. (Center) Wave form of current through fluorescent 
lamp. Figure 11. (Right) Fluorescent lamp volts through the cycle, showing normal wave form obtained. 


Design Characteristics of 
Type XF-23A Alternator 
The Westinghouse type XF-23A motor-alternator 
supplies the 118-volt, 60-cyele current for the fluo- 
rescent lights, and also for the precipitron equip- 
ment, the bactericidal lamps, the battery chargers 
and other a-c apparatus on the car. All a-c loads 
other than the lighting are dropped after one see- 
ond of gap operation in order to conserve the 
energy stored in the flywheel 
The control of the output voltage and the fre 
queney of the motor-alternator is obtained by con- 
trolling the speed of the motor and by providing a 
suitable field strength in the alternator. Speed 
regulation and field strength control are achieved 
by means of auxiliary boosting and bucking fields 
in both the motor and alternator 
fields are energized with direct current from the 
alternator through rectifiers. Fig. 6 shows the 
schematic arrangement of the principal elements of 


These auxiliary 


the machine. The regulating control is static, so 
there is no need for further adjustments after it is 
once installed and regulated 


Figs. 7 and § show the small variations that exist 


in the a-c voltage and frequency over the range of 
d-c third rail voltage involved. Fig. 9 shows the 
sinusoidal wave form of the alternator volts and 
Fig. 10 shows the good ratio of peak to rms values 
of lamp current. Lamp volts in operation, Fig. 11, 
follows the normal pattern through the full eyele. 


Conclusion 


Uninterrupted 60-cycle alternating current with 
good wave form and well controlled voltage and 
frequency can now be provided for railway cars 
where 600-volt d-c traction power is available even 
with wide variations in d-c potential and with fre 
quent and somewhat prolonged interruptions in the 
power supply to the car. With such a-c power 
available, standard fluorescent lamps and equip 
ment provide light at a relatively constant level 
and give the satisfactory trouble-free type of op 
eration obtained in ordinary commercial or indus- 
The type XF-23A machine 
has revealed the value of such a continuous flow of 
a-c power for this application and extended use is 
expected of this type of equipment where similar 


trial lighting service 


conditions are involved 
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Lighting a Roller Skating Rink 


HE little town of Freemansburg, Pa pop 
1500) has one of the most interesting light 
called on to plan 
rink called the 


Built on quonset design, it is 125 feet 


ing jobs | have ever been 
It's a luxurious roller skating 
by 125 feet in size 
In so small a community, patrons must be at 
tracted from miles around, so traftie-stopping light 
ing, in color, is featured for the exterior 
In planning the interior illumination, @ major 
curvature 12 feet high 


proble Ti was the « iling 


at the outer walls, to 32 feet at the center arch 
Shiv hale dl units were in r, to avoid viare, and a 
bell-shaped hood type luminaire was installed, with 


straight rigid hangers. Overall suspension is 24 


inches to 27 inches from the ceiling 


Since skaters are of all ages and degrees of 


My Most Interesting Light 
neyivania Chapter, presented 

Mr Halteman ie with 
ethiehem, Pa 


Lighting a R 


Rink—Halteman 


By & W. HALTEMAN 


proficiency, good illumination was called for. Ap- 


proximately eight footeandles 1, provided from 
white R-40 tloods 


ber R-40 lamps provide color lighting for atmos- 


Red, green, blue, ruby, and am- 


phere, with favorable results 


To achieve flexibility, 45-ampere a-c magnetic 
starters are employed to simplify the lighting and 
wiring circuits. Lighting in the main auditorium 
is controlled by six starters, with luminaires so 
arranged that the illumination level may be one to 
eight footeandles. Small diameter wire was used 
between control equipments and switches 

The restaurant (not shown) features cove light- 
ing, with louverall panels over the counter areas 
Recessed fluorescent lighting has been used for the 
entranee, and circline fluorescent in the check room. 
Exterior lighting uses 15 mm tubing, with 12 mm 
tubing for the sign lighting, both 30 ma, 7500-volt 


secondary 
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Lighting a Bridge 


LIGHTING OBJECTIVE: To provide an average 


A 


ti of 1.0 footeandle across the roadway without 


giare and confusing shadows, with sufficient sidewalk lighting for pedestrians. 


Installation on Carey Avenue Bridge over Susquehanna River connecting the Borough of Plymouth 
and Hanover Township, just south of Wilkes Barre, Pennsylvania. 


General Information: The bridge is 1887 
feet long with overhead trusses giving a 
roadway clearance of 16 feet. The bridge 
deck is concrete with open gutter design. 
All structural 
members are aluminum-finished. 


Roadway is 28 feet wide. 


Installation: Eighteen (14 on the bridge 
proper and two on each approach) West- 
inghouse Type OV.20 (LES Type Il) lu- 
mereury vapor lamps are installed on 6- 
foot the 
diagonal uprights to provide maximum 


minaires employing 11250-lumen 


upsweep brackets located on 


mounting height and strategically posi- 


tioned to use overhead trusses as a val 


ance. (There is only one luminaire, and 


that above the normal line of vision, visible 


at any given point Average linear spac 


ing is 133 feet, and the light center is 18 


"Night view photograph taken directly underneath a 


iminair 
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FOOT CANOLES 


AVERAGE ILLUMINATION ACROSS HIGHWAY 
(OVERALL AVERAGE ILLUMINATION 1.0 FT-C) 


FOOT CANOLES 


AVERAGE ILLUMINATION ALONG HIGHWAY 
(OVERALL AVERAGE ILLUMINATION 1.0 FT-C ) 


feet above the roadway, five feet out over the roadway. The electrical distribution system is multiple, 

the 115/230 volt ballasts being located in handholes in the sidewalk. All wiring is in metal conduit 
Observers feel that this roadway is more effectively illuminated by night than by day since suntight 

shining through the structure causes a pattern of shadows. Glare is negligible and although luminaires 


are hidden from view there is no major interference with their maximum beams 
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Results of Two Decades of 
Carbon Arc Research 


HE CARBON are is generally known to have 
been the first electric light source. Discov 
ered 150 years ago, it has actually been used 
as a light source for more than one century, and 
few sources have had the benefit of so much scien- 
tific interest and study. No wonder, therefore, that 
the majority of physicists and illuminating engi- 
neers were convinced that the carbon are had 
ceased to be an interesting physical and techno 
logical problem when, about two decades ago, it 
yielded its last positions in city and factory to more 
modern lamps, and thus literally disappeared from 
the public eye. It is quite a surprise even to most 
illuminating engineers to learn that resumed car- 
bon are research, combined with our modern knowl 
edge of atomic and electronic processes in gas ‘dis 
charges has led, in the last two decades, to the de 
velopment of a carbon are light source which in 
every respect is far superior to the old carbon are.’ 
This high-intensity carbon are, discovered four 
decades ago by H. Beck in Germany, still plays a 
decisive role in the whole motion picture industry? 
from the studio illumination to the projection in 
virtually every movie theatre and, last but not 
least, as the light source for all large searchlights 
and a number of special scientific and technological 
high-intensity applications.’ The modern carbon 
are holds this unique position, in spite of the re 
peated attacks of more recently developed light 
sources such as the high pressure mereury are 
lamps because it is, and apparently will be for 
quite some time to come, by far the brightest, most 
powerful, most sun-like white light source in exist- 
ence. Moreover, it is in the process of catching, to 
an ever increasing extent, the eye of physicists, 
chemists and engineers as a source of the highest 
temperatures which can be produced continually on 
earth, so that it can be predicted with a great deal 
of certainty that the high-current carbon are will 
play an important role in a slowly advancing high- 
temperature technology 
What is this high-current carbon arc, as we 
physicists call it, or high-intensity are, as the illu- 
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minating and motion picture engineers eall this 
modern form of the carbon are, and what are its 
essential differences from the common low-current 
carbon are? 

The light source of the normal low-current car 
ben are is the incandescent solid carbon of the posi 
tive crater. With a temperature of approximately 
4000K, this crater has a brightness which ranges 
from 140 to a maximum of approximately 180 
candles/mm*. In the high-intensity carbon are, on 
the other hand, the incandescent solid crater plays 
a comparatively minor role. From 70 to 90 per 
cent of the light radiation, depending on the anodic 
current density, is emitted by a highly ineandes. 
cent, brilliantly bright and white vapor cloud 
which, with a temperature between 6000K and 
SOOOK, emanates from the positive crater and forms 
the so-called positive flame, anode flame or tail 
flame which is the characteristic phenomenon of 
(Fig. 1 It origi 


nates from the evaporation of cerium compounds 


every high-current carbon are 


of the core of the positive crater. 


Photograph of a high-intensity arc (high- 
current carbon arc). 
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Figure 1. 


Fieme 


Gontrected Arc Stream 


Figure 2. Schematic drawing of a high-current carbon arc 
with indication of the theoretically important arc regions 


There is a second distinetion between the old 


low-current are and the modern high-current car 
bon are. At currents above 100 amperes, the nor 
mally diffuse and expanded are stream seems to 
contract into a narrow, bluish-white column which 


we call the contracted high-current are stream 


Fig 2 


this phenomenon is of utmost importance for the 


Because its temperature is above 10,000K, 


ph sicist It is of interest, moreover, for the illu 


minating engineer also, because the understanding 


and control of this are stream mechanism is pre 


requisite for the achievement of a steady high-cur 


rent are, as we shall see 


spectral energy distribution of the light in the 


whole visible and infrared spectral region is more 


similar to that of sun light than that of any other 


light source known so far. The high-current carbon 


are, finally, is the most powerful single light source 


known. Are lamps for steady operation have been 


developed for electric power inputs between one 


and 200 kw. Fig. 3 shows, as an example, a German 


searchlight lamp in which a rectangular positive 


carbon of 20 x 30 mm cross-section was operated 


at 1200 amps and 100 volts 


Fig. 4 shows this lamp 


attached to the largest searchlight ever built to 
With a 120-inch 


the amazing peak beam candlepower of nine billion. 


our knowledge mirror, it gave 


We believe that these achievements as well as all - 


future developments depend essentially on the co- 


operation between fundamental are research and 


skillful engineering. A survey of the aims of ear- . 


What 


bon are development may prove this point 


we want to obtain is 


t) highest brightness and uniformity of the positive 


best possible steadiness of the light 


lamp over periods of 


operation of the ars 


many hours 


Translated into the language of the physicist 


this means 


\ few data may indicate what has been achieved 


it present The brightness of the positive crater 


including the vapor cloud in front of it) has been 
increased up to a maximum of 2000 candles /mm?* 
and thus exceeds that of the sun by as much as 20 
ther ent he t tal lial t effici nev of the high 
intensitv are, meluding the 


positive flame, ranges 


from 60 to %O lumens per watt, depending on the 


and irrent density and the kind of positive 
arbon used, and thus exceeds that of most other 
The color of the high 


mlv a very slight in 


sources considerably 
intensity light is white witl 
clination towards the blue green which mav be 


eliminated bv further irbon improvement The 
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Figure 3. German searchlight lamp (built by Siemens 

Schuckert, Nuremberg) operating rectangular 2U x 30 mm 

positive carbons at 1200 amperes and 100 volts. Rotating 

negative carbon points downward. The positive flame is 

sucked into nozzle which is visible at lower end of arc 
chamber 
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Figure 4. German searchlight (Siemens-Schuckert) with 
1200-ampere arc lamp (Fig. 3) and 120-inch mirror, giving 
a peak beam candlepower of 9 billion. 


will stand 


sity and contain, in suitable comyx 


their atomic properties, cause the are t vroluce the 


highest possible temperature in the positive crater vapor 


and which, when excited by this high temperature, emit 


& maximum amount of white ght Furthermore, the 


brilliant v spor cloud, prod wed by evaporation of these 


carbons, has to be influenced 
the whole crater uniformly 


to achieve good 


ke by 


own and of 


The carbon manufacturers, 


their 


sVstematic 


research of other interested 


groups, have gone a long way towards the goal of 


manufacturing excellent high-intensitv carbons 


outlined above. Starting from a purely empirical 


basis, they had to take into account more and more 


atomic, chemical, structural and technological facts 


and requirements, derived from our increasing 


knowledge of what is going on in the positive 


crater, particularly how the luminous vapor is pro 
duced and heated up. Chemical. electric, speetro 


X-ray and X-ray 


carbons and their core compounds have helped in 


diffraction studies of the 
the in provement of modern high-intensity carbons 
just as much as have the studies of the are mecha 
nism proper. As the energy dissipated in the dif 
ferent are regions is the product of the current 


density times the potentional drop in that region 
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we believe that an accurate knowledge of the poten 
tial distribution in and in front of the positive 
erater (as well as in the are stream) is important 
for the understanding of the mechanism of vapor 
production and vapor heating. Recently, we have 
made good progress at Fort Belvoir in this direct 
ion by oscillagraphic potential-probe measurements 


We know 
current of eleetrons, accelerated by the potential 


from all our investigations that the 


drop in the positive crater and then flowing into 


the positive carbon electrode, transfers to it the 
energy required for its vaporization, and heats up 
the vapor stream in the crater to its high tempera 
ture and brightness 

As the vapor temperature in the crater is one of 
the most important data in the are, we have tried to 
measure it, in its dependence on the are parameters, 
by different 


Additional theoretical considerations have taught 


methods with fairly good SLCCESS 


us, in agreement with the experimental results, how 


the crater temperature, and with it the crater 


brightness, depends on atomic properties, in par 
ticular on the excitation and ionization energies of 


the vapor atoms. This knowledge has helped in 


eliminating unfavorable elements from the core 


material 
Simultaneously with the researchers of the Na 
tional Carbon Company we have found, further 
more, that a suitable positive earbon, if effectively 
cooled by water-cooled metal jaws very close to its 
burning end, not only ean stand a much higher 
eurrent and thus give a higher maximum bright 
ness and light steadiness, but simultaneously is 
smaller rate than an 


uncooled carbon whose internal mechanical strue 


consumed at a considerably 


ture is loosened up by the high temperature, before 
it comes into the are.* 
In order to improve the brightness uniformity 


over the crater, if possible combined with an addi 


Figure 5. Experimental 200-ampere arc lamp with rotat- 
ing negative disk, developed 1949 at ERDL, Fort Belvoir. 
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Figure 6. Machined joints of 11 
mm searchlight carbons for use 
in searchlight lamp with auto- 


matic carbon joining. ERDL, 
Fort Belvoir, Va. 1949. 


tonal gain in absolute brightness. the natural flow 
of the brilliant 
positive flame has to be modified in such a wav that 


loud of sufficient thick 


vapor from the crater into the 
@ suitably shaped vapor 
ness and density is formed in front of the positive 
done with good success by 


crater This can be 


means of external magnetic fields, though only one 
attempt at a systematic study of this problem has 
been published, by the author's group.’ Gretener 
in Switzerland, has tried to achieve the same ob 
jective, also with good success, by a combination of 
a magnetic field and an annular mechanical air 
stream, Comparisons of lamps with and without 
this air-stream stabilization are still missing, how 
ever 

We mentioned above that the production of the 
brilliant vapor cloud is effected by the electrons 
entering the positive crater from the are stream 
It is evident, therefore, that a smooth and undis 
turbed flow of the are-stream electrons into the 
rater is imperative for a steady and efficient are 
The relative position of the two electrodes and the 
best-suited are length, both functions of the are 
current, therefore are just as important for a 
steady are as is a sufficient knowledge of the are 
stream mechanism, in order to keep the are stream 
phenomenon of the 


behavior under eontrol, The 


extremely unsteady xploded are reported by 


Iritish researchers as a special are form,’ is actu 
ally eaused by insufficient control of the negative 
foot point of the are stream at currents above 500 
amperes. A thorough knowledge of the are stream 
mechanism has enabled Guillery in Germany, by 
means of a stabilizing magnetic field and a simple 
trick im his carbon arrangement, to prevent this 
instability and thus to obtain an absolutely steady 


are at least up to 2000 amperes! 


It has 


brightness can be obtained onlw by 


outlined above that high erater 


been 
production of 
wn ample amount of luminous vapor, and this rapid 


implies a fast consumption of the 


vaporization 
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positive carbon, ranging up to 50 inches per hour 
for very-high brightness ares. Furthermore, good 
are steadiness can be attained only by use of a 
comparatively thin negative carbon (8 mm diame- 
ter) which is consumed also at a fast rate at cur- 
rents of 200 amperes or above 

This high consumption of both carbons in a very- 
high-brightness are was generally considered a 
serious obstacle with regard to automatic, uninter- 
rupted operation of such are lamps for a period of 
several hours. We have overcome this difficulty by 
two innovations: the use of a negative disk instead 
of the eustomary negative red carbon, and the use 
of a magazine with automatic mechanism for join- 
ing consecutive positive carbons 

Negative graphite disks have been used already 
by the British workers in their attempts to control 
their ‘‘exploded are,’’ mentioned above, at currents 
above 1000 amperes, and by Gretener in one of his 
air-stabilized are lamps. We use the negative disk 
(Fig. 5 


in our Laboratories by L. R 


with a new control mechanism developed 
Noffsinger. In the 
normal, unstabilized are, the magnetic field of the 
are’s current drives the negative foot-point along 
the disk’s rim away from the positive carbon. If 
in this motion the are stream moves too far away 
from its most advantageous position, it makes con- 
tract with a metal probe and thus energizes the 
armature of an electric motor which then turns 
the disk against the direction of the are’s motion. 
The are itself thus causes the correct rate of rota- 
tion of the negative disk, and this simple and very 
effective control device is evidently based on an 
understanding of the are’s natural motion in its 
ewn magnetic field. Our tests indicate that it takes 
approximately 20 hours to consume an eight-inch 
disk of one-quarter inch thickness down to five 
inches diameter. Fig. 5 shows an are with negative 
disk and metal probe in an experimental lamp 

In order to insure continuous automatic opera- 
30 to 50 inches positive 


tion of an are in spite of 
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earbon consumption per hour, we use a device by 
which one positive carbon after the other is auto- 
matically inserted from the magazine into the feed 
mechanism. The ends of the carbons are machined 
as visible from Fig. 6. For rotating carbons the 
slot joint has proved superior to the conical joint 
which, on the other hand, if not rotated, results in 
less disturbance of the are while passing through 
it. After having been machined, the joints are 
coated with a cement which dries. When heated to 
about 250°C, in the lamp, the cement becomes 
sticky 
that the two carbons are firmly 


and solidifies at approximately 600°C, so 
joined when the 
joint emerges from the water-cooled jaws. Though 
all details of this mechanism have vet to be worked 
out from the engineering point of view, our tests 
have proved beyond any doubt that automatic un- 
interrupted operation of very-high-brightness car- 
bon are lamps is possible for periods of many hours 
at least 

The time may come, though we have good reason 
to believe it very far away, when the carbon are 
may be replaced entirely, as a tool of illuminating 
engineering, by other light sources. If that time 
should come, however, the high-current carbon are 
will have conquered, in our opinion, an important 
position in other fields. These possible applications 
are so fascinating that a few concluding remarks 
may be devoted to them 

The high-current carbon are, namely, already is 
the source of the highest temperatures which can 
be produced continually and are easily accessible 


in the laboratory. For illuminating engineering 


purposes, we vaporize and heat cerium compounds, 


because cerium happens to give the kind of light 
we want to achieve. However, we are not limited in 
the choice of our cores. Moreover, our experiments 
seem to indicate that virtually every solid material, 
when introduced in a suitable manner into the core 
of the positive carbon, can be vaporized and heated 
to a temperature between 6000 and 8000K. In this 
highly activated state, the vapors may decompose 


or, conversely, react with other vapors or gases in 


many ways not known at present to the chemist 
who confines his interest to lower temperature 
ranges. In the contracted high-current are stream, 
mentioned above, we can heat gases, as has been 
proved for the case of air, to temperatures between 
10,000 and 12,000K, ie. to twice that of the surface 
of the sun. We can not deseribe in detail, in what 
strange manner the properties of matter change at 
these high temperatures. As one example we men 
tion that air, known as a good electric insulator at 
low temperatures, at 11,000K has an electric con 
ductivity which is nearly equal to that of a metal. 
We have begun to use the high-current carbon are 
for studying in detail the physical behavior of 
matter at these high temperatures.* 

Carbon are research seemed a closed field two 
decades ago. Nevertheless, resumption of research 
with modern means and modern physicochemical 
and atomic knowledge has not only given the physi- 
interesting discharge 


cist insight into a most 


mechanism, but has led to a tremendously im- 
proved, powerful and practical light source. Be 
sides, it is leading to a future high-temperature 
technology. The high-current carbon are thus has 
proved an interesting example for the unique inter 
action of basic scientifie research and technological 


dey elopment 
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Above New York City greeted its mil 
lions with a 75-foot Norway spruce, 
sprayed white, and trimmed with plas 
tic balls and thousands of colored 
lamps. At right .Tampa, Florida fea 
tures a Christmas Card Lane sponsored 
by the Junior Chamber of Commerce 


In Denver, Colorado, above, a realty 


company greets 


passersby with floodiighted Nativity scenes 


public building in Texas is trimmed 


Christmas. Photographs courtesy of General Electric Co 


and 


Christmas ts 


is 


Throughout the nation, lighting effects more than any other 
thing, make Christmas a community affair. These pictures, 
taken in the north, south, east and west, represent only a few 
of the lighting ideas developed for public display of the 
Season's Greetings. 


At right—-A 
lighted for 
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New Glass Developments in the 
Field of Illumination 


LASS HAS long been recognized as one of 
the oldest materials known to man, a mate- 
rial possessing unusual beauty in appear 
ance and form but strictly limited in application 
by its inherent properties of mechanical and ther- 
mal fragility. However, advances in recent years 
in the field of glass composition, form of product 
and finishing treatment have completely changed 
the earlier concept of glass, as a vase or a window 
The word ‘‘glass’’ has become the name of a class 
of engineering materials with a broad range of 
physical properties. How rapidly this change has 
come about is emphasized if we consider for a 
moment a condensed time scale in which the period 
from the earliest known man-made glass to the 
present day is reduced to a total of fifty years. On 
this basis the modern glass age began some two 
months ago and the principal development of the 
glasses discussed in this paper happened in the last 
two weeks 
Glasses can be made using practically all the 
elements in the atomic table except the rare gases 
so that the number of possible compositions is prac 
tically infinite. At the present time in the technical 
glass field some four hundred com positions are 
melted commercially and made into 35,000 prod- 
ucts. Glass as an engineering material can be made 
in density lighter than cork, almost as heavy as 
iron; in range of hardness from amethyst to tur 
quois; with controlled transmission and absorption 
of radiation in the infrared, visible, ultraviolet and 
X-ray 
strength, stronger than cast iron; in resistance to 
The two 


regions of the spectrum; in mechanical 
heat shock, from vellow heat to ice water 
types of glass herein discussed are important new 


additions to this category of engineering materials 


High Silica Glasses 


The Vyecor brand 96 per cent silica glasses are 
made by a unique process’? which has been called 
the only new development in glass making since 
glass melting began. Alkali-borosilicate glasses are 
melted by conventional methods in a glass melting 
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New Glass Developments in Illumination 


By W. W. SHAVER 


Recent developments have produced two new 
types of glass which have interesting possibil- 
ities for application in the lighting field. The 
96 per cent silica Vycor brand glasses have 
unusual heat resistance opening up a field for 
the design of radiant energy sources with high 
output in very small outer envelopes. By using 
special graded glass seals, the transition is 
readily made from the 96 per cent silica glass 
to glasses normally used in lamp making, seal- 
ing directly to standard tungsten lead-in wires. 
The second type is photosensitive glass which 
affords a new photographic medium for a wide 
variety of applications. In lighting control a 
photosensitive opal glass is the base for new 
louvered panels used with various light sources. 


unit and then formed by pressing, blowing or draw- 
ing in the desired but oversized shape. The prod 
uct may be finished by such operations as cutting, 
grinding or flame working if necessary, and then 
after subjecting it to a heat treatment somewhat 
above the annealing temperature, it is immersed 
in a dilute acid bath for a period of time depend 
In the heat treatment 
the glass separates into two phases, one of which is 


ing on the wall thickness 


rich in boric oxide and acid soluble while the other 
phase is practically 96 per cent silica and quite in- 
soluble. In the acid bath the soluble materials are 
leached out leaving a porous structure of 96 per 
cent silica composition, Thus the original glass has 
been transformed into a porus glass product of the 
same size and shape but weighing approximately 
one-third less and having a composition of 96 per 
cent silica. In this porous state, the glass is per- 
meated with tiny sub-microscopic holes from 40. to 
60-A in diameter (averaging 0.0000002") showing a 
slight opalescent appearance on drying. The porous 
glass is a very fine filter, so fine in fact that water 
in a porous glass beaker would penetrate so slowly 
that it would evaporate under low humidity con 
ditions as rapidly as it came through. The holes are 
so numerous that one ounce of porous glass has an 
actual surface area of 114 acres. In this form it is 
a good dehydrating agent, like silica gel, and if 
handled with moist hands, it feels sticky. In the 
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next step in the process the porous glass article is 
heated to a high temperature causing shrinkage in 
all dimensions of some 14 per cent linearly while 
the holes close up and the glass becomes completely 
consolidatd and impervious. Under proper control 
this shrinkage occurs with practically no change in 
shape so that by allowing for the predetermined 
shrinkage factor finished products can be made to 
This final 


glass has properties comparable to those of fused 


desired dimensions 96 per cent silica 


silica as shown in Table I. The values for Pyrex 


brand chemical glass, Code 7740, are also given for 
the sake of comparison 

The advantage in the 96 per cent silica glasses 
over fused silica lies in the fact that products can 


be made by conventional glass forming methods 


using standard mold equipment and glass melting 
practices entirely impractical for fused silica, 
which melts and must be worked at temperatures 
Thus it 


possible by this method to make a variety of prod 


well above the melting point of iron is 
ucts of intricate form and shape having approxi 


mately the characteristics of fused silica. For ex- 
ample a line of chemical laboratory beakers, cru- 
The Vveor 


brand crucibles can be heated with an oxy-acety 


eibles and tubing is now on the market 


lene torch to vellow heat and then thrust against a 

eake of we without fracture. In the same kind of a 

the 


fused 


some difficulty, again 


tlame glass melts with 


like 


softening 


is only higher 
The %6 


mechanically hard with a hardness ap 


silica, which in 


temperature per cent silice 


glasses are 


TABLE I.—Physical Properties of Vycor-Brand Glasses. 


1650 


1150 


Dielectr 


Refractive 


proximately 7 on Mohs’ scale and excellent chemi- 
The for both 


and infrared radiation is shown in Fig. 1 


visible 
for 96 
per cent silica glass No. 7900. This type of glass is 


eal durability transmission 


also made with high transmission in the ultraviolet 
region as seen in Fig. 2 which shows the ultraviolet 
transmission characteristics for 96 per cent silica 
glass No. 7910. This ultraviolet transmitting glass 
is used as the envelope for both germicidal and sun- 
lamps, the value of which depends on the genera- 
tion of ultraviolet light. Moreover, even after five 
the 


lamp in a No, 7910 envelope has an energy output 


thousand hours’ use mereury are germicidal 
of 73 per cent of the initial value so that solariza- 
tion loss is much less than in the case of other ultra 
violet transmitting glasses 

For this application and others where the glass 
might be used as an envelope for a lighting source, 
it is obviously necessary to have a means of sealing 


in lead wires. This problem has been solved by the 
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development of low cost graded seals which are 
now available for bridging the gap between 96 per 
cent silica glass and sealing glasses for tungsten or 
other metal alloys such as Kovar. The graded seals 
are made in the form of continuous grades between 
the hard glass and the metal sealing glass in sizes 
up to 1%, inches in diameter. Special burners for 
working 96 per cent silica glass have also been de- 
veloped for a high speed sealing of these very hard 
With such 
burners, it is now possible to make a seal between a 
1%,-ineh tube of No. 7900 glass and a graded seal 


glasses using oxy-hydrogen flames 


in approximately 15 seconds 

Ninety-six per cent silica glass products have a 
thickness limitation owing to the fact that the time 
in the leaching process increases rapidly with in- 
creasing thickness of glass. At the present time the 
finished glass thickness limit in general is about 10 
Where light 


transmission is not important, massive ware of 


millimeters for a clear glass product 


thicknesses up to two inches can be made by the 
Multiform process using 96 per cent silica glass 
This process consists essentially of grinding the 
glass to a powder and forming it by methods simi- 
lar to ceramic practices with necessary modifica- 
tions, following by firing. The Multiform product 
is translucent or opaque white but the other prop- 
erties are approximately the same as in the original 
96 per cent silica glass 

These new Vycor brand 96 per cent silica glasses 


open up interesting possibilities in the field of illu- 
mination. Since the glass has such a high softness 
temperature and can be used up to 900°C, it is 
possible to design high wattage lamps with much 
smaller envelopes than have been previously used. 
For example, 1250-watt heat lamps with a metallic 
gold mirror on the inside surface of the bulb have 
been made experimentally in a shallow envelope 
only 544 inches in diameter and some two inches 
deep. These may be used under extreme conditions 
with the glass face of the lamp operating at tem- 
peratures well above red heat while water may be 
spilled on the lamp face without breakage 

Cover glasses and lenses can be designed and 
made in 96 per cent silica glasses for use with ex- 
tremely high wattage light sources where tempera- 
tures are such as to prohibit the use of the well 
known heat resisting glasses. In combination with 
such lenses the new high wattage are lamps*:® with 
an extreme concentration of energy in a small 
source area offer distinct advantages for controlled 


high intensity beams 


Photosensitive Glasses 


The second type of glass which is finding appli- 
cation in the lighting field is the new photosensi- 
tive glass*** in which patterns or pictures can be 
made right in the glass itself by a photographic 
process giving minute detail and various color 


tints. The term photosensitive glass is applied to 
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Figure 2. Ultraviolet transmission Glass No. 7910. 


OCTOBER 1950 


New Glass Developments in Illumination 


Shaver 


"0 
dal 
| 
Bae | | 
| 
| 
| 
| é 


glasses which contain in their compositions certain 


ingredients making them responsive to exposure 


to ultraviolet light followed by a heat treatment 


The essential ingredient in the ompositions com 


prises gold, silver or copper of which gold and sil 


ver have proved to be the most useful, preferably 


tovether with one or sensitizers. There are 


tere 
two general varieties of photosensitive glass, one a 


clear transparency with the picture mm various 


color tints, and the other a clear glass with an opal 


pattern in white or colors but with the opal either 


translucent or opaque. Of these two varieties the 
former lends itself to transparencies with life-like 
resemblances to the original giving the illusion of a 


ean be ue 


body of 


three dimensional effect, while the latter 


veloped with an opal pattern through the 
the glass in the form of vanes or louvers which are 
useful in eontrol of illumination 


high 


onventional 


glasses are lear quality 


Photosensitive 
glasses melted and manufactured by 


i methods. They may be formed in any 


u lass 


desired shay onsistent with the class manufac 


turing practice by drawing, rolling, blowing or 


pressing and may be reworked ima flame prior to 


the photographi without damaging 


effect. The 


stored as any 


processes 


undeve loped glass can be handled and 


rlass with the single 


conventional 


provision that it should not be exposed to ultra 


violet light or sunlight. Such protection can be 
had merely by shielding the stored glass with a 
tarpaulin or other opaque cover 

In developing a pattern or picture in a photo 


sensitive glass medium, the process is similar to 


that used with photographic film or printing paper 
It consists of two parts, exposure and development 
Ultraviolet light is used for exposure with energy 
in the wavelength region from 300 to 350 milli 
mi iual development for photographic 
film r paper nsisting of a chemical developer 
veal b t TING bath ior la 1 by i heat 
t it nt in tl ise hotosernsiti rlass wih h 
t t rimss te i temperature some 
“ t above red heat for a perpod tf from o to 60 
ti n is ft anneal 
vent preheat t vativ oft 
thy ture or patter s held uw lose contaet with 
tl photosensit s plat ind exposed to the 
livht fa irbon a ther It let sour 
Since t th ISS trat t in 
appreciable dept! ill t iv tl h as ce 
sired, it is necessary to use ther parallel light or 
light from a small source at some distance from the 
plate. Using a 300-watt are with type € cored car 


Nat onal Carbon Con 


" minutes for 


bons made bw the pany the 


required for exposure is about 


time 


O34 Vew Glass Deve pine 


nism umination 


Figure 3. 


an average negative on Ansco Commercial Ortho 
film with a spacing of some 12 inches between the 
light souree and the negative. The appearance of 
the photosensitive glass plate is unchanged by ex 
posure to ultraviolet light so that the latent image 
is entirely invisible and is only developed by the 
heat treatment as previously described 

The pattern or picture is actually in the glass 
rather than on the surface. This is brought out in 
Fig. $ which shows a photograph of two photosensi 
tive glass bars with sections which have been ex 
posed to ultraviolet light for 


then deve lope ad by heat treatment. The 


various times and 


front view 
at the left of the photograph shows the effect of the 


progressivel longer eXposure on the overall den 


sitv of the color. The side view of the bar on the 


right shows the effect of the progressively longer 


exposures on the depth of penetration of color 
With the longest exposure on the top section the 
lor has penetrated the entire thickness of the 


rlass bar. This penetration produces a sculptured 
effect in the case of a transparency which creates 
the appearance of a three dimension particularl 
f the newat s one having good perspective. If 


the negative is rather contrasty and the proper 
vlass con position eX posure and develop ent 
chosen. various color tints can be obtained in the 


ranging from blue to red. Other color 


hoice of 


same preture 


variations can be had by a glass com 


position and development conditions from gray and 
blue to lavender 


No vrain efler ts can be observed in photosensitive 
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glass regardless of the degree of magnification 
Hence, the pictures show a fineness of detail that 
is limited only by the grain effects of the original 
negative. Moreover, photosensitive glass pictures 
are as permanent as the glass itself with no tend 
ency to fade or darken. They are therefore particu 
larly suited for permanent exhibits or records in 
the form of microslides. Some examples of finished 
pictures are shown in Fig. 4 

The photosensitive glass which produces an opal 
on exposure and development lends itself to many 
applications in the lighting field. Various patterns 
with opal louvers or vanes can be developed in this 
glass in the form of rolled sheet or polished plate 
as indicated in Figs. 5 and 6. In Fig. 6 two lou 
vered sheets are shown, one normal and the other at 
an angle of 45° to the observer's line of sight, the 
latter showing the cut-off obtained with the egg 
crate type of louvers. On account of the refraction 
effects the maximum angular deviation of the vane 
from the normal is 30° but this limit is sufficiently 
broad for practical applications. Flat sheets one 
eighth inch thick developed with a louvered pat 
tern such as the egg-crate design having approx) 
mately one-eighth inch spacing may be used with 
various types of light sourees particularly fluores 
cent lamps, to control the distribution of light with 
a cut-off at an angle of 45°. Thus a single sheet of 
photosensitive glass with the egg-crate louvered 
pattern can provide the equivalent of mechanical 
louvers in light control combined with excellent 
appearance and an ease of maintenance which are 
very desirable. The fact that the louvers them 


selves are in the form of white translucent or 


opaque opal bands with high reflectance and low 


1950 New Glass 


Developments in Illumination 


absorption characteristics results in an efficieney in 
-ombination with a good reflector of 70 per cent or 
above. This new glass is available under the trade 
name ‘*Fota-Lite’’ with all the desirable character 
istics of permanence, resistance to weathering and 
ease of cleaning associated with a glass product 

Other types of patterns in Fota-Lite sheet glass 
can be made such as parallel vanes at desired 
angles for use in special applications such as show 
‘ase lighting, and lighting of stove tops and work 
surfaces where the vanes prevent direct light en 
tering the eve of the worker or observer while at 
the same time the light is directed over the surface 
to be illuminated. Tests are also under way to 
determine the effect of this type of glass in office 
windows where the louvers are made at an angle to 
control the direct sunlight striking the window 
Such an application may be particularly useful in 
combination with air conditioning systems since the 
reflection of the infrared heat rays of the sunlight 
amounts to as much as 60 per cent with louvers at 
an angle of 30° to the horizontal and the sun at 
an elevation of 45 

Pleasing patterns can be developed with unusual 
artistic effects for lighting bowls or other types of 
lighting accessories. Other modifications are pos- 
sible by combining colored enamel decorations with 
the photosensitive opals. Such combinations can be 
made to give seulptured effects in unusual and 
attractive designs 

Both types of photosensitive glass are available 
at the present time in the form of flat sheets. Pho- 
tographie reproductions in photosensitive glass can 
be obtained from licensed processors who are 
equipped to produce finished pictures complete with 
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Figure 5. 


mountings im sizes up to 10 by 12 inches. Larger 
sizes up to 40x 50 inches are also available at the 
present time. Foto-Lite glass for lighting applica 
tious is available through the manufacturers of 


livhting fixtures 


Summary 
In conelusion, the characteristics of these new 
classes may be summarized as follows 


Vveor brand {6 per cent silica glasses with 


Figure 6 


properties approaching those of fused silica having 
low eXpansion coefficient and high softening tem 
perature can be used to make high wattage incan 
deseent lamps in small envelopes. The necessary 
vraded seals for bringing in the lead wires are 


available in diameters up to 1%, inches. Ninety-six 


per cent silica ultraviolet transmitting glass has 


materially increased the efficiency of germicidal 
lamps 

») Photosensitive glass of the transparent type 
constitutes a new medium for photographic repro 
duetions, showing no grain under magnification 
and having an unlimited life without fading or 
darkening. Another variety of photosensitive vlass 
permits the deve lopment of opal vanes or louvers 
in the bady of flat sheet or other shapes thus pro 
viding a means of lighting control having a pleas 
ing appearance, excellent chemical durability, high 


efficiency and ease of cleaning 
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Wall Lighting 


The use of fabrics, murals, and pat sired. Some designers prefer lumilines which in addition gives some apward 
terned papers on one or more walls of — in early period rooms. They produce light on the ceiling, The former is 
a room suggests the use of light for a more vellowish-white light approach. especially useful for interiors in which 
emphasis of their texture, detail, pat ing the atmosphere associated with the designer prefers to use dark ceil 
tern, or color. Besides this sheer dee eandle-light. In modern rooms of ex ings or to create the effect of a lower 


orative goal, the use of walls to refleet treme functional character, walls may — ceiling; this may be accomplished by 


; light into a room is a practical way ot be lighted by builet-shaped units which ceiling - recessed or ceiling attached 
ys ereating more luminous surroundings use incandescent bulbs of spot or flood linear elements or by the use of a wall 
For visual comfort, this is a condition distribution. These may be recessed in length cornice. A cornice is attached 
of inereasing importance when levels the ceiling or attached to it, and spaced to the ceiling, extends down from it , 


of 20, 40 or more footeandles are de to provide even or uneven distribution and out from the wall, Since the cor 
livered at individual furniture group as desired. nice must, for acceptable appearance, 
ings. Properly installed wall lighting There are two general classifications be placed relatively closer to the wall 


ean provide acceptable illumination, at of wall lighting methods: one that il than ceiling-recessed units, it does not 
least for ensual eve use, at seating luminates the wall only, and the other Continued on page 64 
positions close to the wall. It is often f 
used for balaneing some specih heht 
ing element on an opposite wall, such f 
as window lighting. It has basic fun General Information: A portion of a large oval shaped entrance hall lead , 
tional application in addition to creat ing into the library of this Southern Colonial home reveals soft, pleasant ‘ 
ing atmospheric and decorative effect lighting reflected from the walls (Fig. 36 rhe ceiling, feet 10 mches 
In general, fluorescent tubes serve high, is painted a pale beige with the same color in a darker shade repeated 
best for wall hghting applications on the walls and columns 
Wall colors and the color of fluores Two semi-cireular plaster elements of traditional design (Pig. 37) follow uM 
cent tubes used should be coordinats the w contour and are mounted on the ceiling one foot six inches from 
the choice depending on whether a the walls, Each eciling element conceals six If inch fixture sections, each ‘ 
atmosphere housing two refleetor bulbs (Fig. 38 Vertical louvers spaced one and one 
jyuarter inches apart shield the sources from any nermal viewing angl 
The hurricane glass and metal wall brackets equipped with six volt 
Pradit nal \pproved Con cleetric wax ecnndles re appropriate decorative feature prominently t 
rou located to give the of providing the glow of light in the entrance 
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General Information: In this installation (Fig. 39), it was the 
endeavor to create ‘‘washes’’ of light on the walls in a manner 
similar to the filtering of natural daylight throughout an in 
terior. It was further desired to incorporate the lighting system 
within the structure, and to maintain the proper scale, harmony 
and refinement of a fine domestic interior 
The overall dimensions of the living and dining area are 1s 
feet x 28 feet with an S-foot inch ceiling. The ceiling of 
acoustical material has been hung from the ceiling joists so that 
recessed boxes could be used along all four sides Lengthwise of 
the room are two continuous strips 6 inches x 21 feet with the 
center 19 inches from the side walls. Crosswise of the room are 
two similar strips, eight feet long across one end and 11 feet 
long across the othe The use of three-quarter-inch diameter mstant start tubes and specular polished 
parabolic retlectors (five ves in eross seetion) provides the desired degree of dir tional control down the 
walls. The i< tilted for maximum uniformity of wall lighting and for tube shic Iding (Fig. 40). The 
plastic tiles covering the apertures are joined together in easily handled strips (for tube replacement) and 
are very lightly d to keep their brightness low. The bottom side of the tiles protrudes slightly below 
inate the otherwise dark area on the upper wall near the ceiling 
om four footeandles in the center of the room to 16 footeandles at the sides 
tness from ceiling to floor is less than 10 to 1 (average about 15 footlamberts 
h fluorescent tubes operated at 200 ma are used totaling 616 watts. Ballast 


painted a warm tone of grayed yvellow-red of approxin ately 50 per cent 


onv and to introduce ever-desirable highlight and shadow, the important long walls utilize 


4 variety decorative and additional lighting ideas. ©n the wall illustrated, the system deseribed 1s 


effective in accenting the sculptured mirror frame and the curved silver-finished fireplace treatment 
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General Information: One entire wal! of the interior shown in Fig. 4 
unobstructed daytime and nighttime view of the illuminated terrace-garden 


When greater privacy is 

desired, curtains can be drawn across the upper and lower glass sections 
The room is 19 feet x 25 feet with a pitched beam ceiling that graduates from eight feet to twelve and one 
half feet in height, with the beams three feet apart. The fireplace wall is of earthy-pink stone; the other wall 


areas are a rose-beige, the ceiling is a peach-beige, the curtains and rug are beige and the floor is reddish 
brown 


Two large-scale semi-indirect table lamps and three downlights primarily for decorative effect, provide 


local and general illumination at the furniture 


groups opposite the 
terrace wall 


To create a balanced lighting effect on the terrace window 


wall and to reproduce substantially the daylight ‘‘feeling’’ of luminous 


curtains, strips of lighting and eurtain fabrie combine to reflect a pleas 
ant glow into the room 


Boxes 33 inches long are mounted on the ceil 
ing between the beams and painted the same color as the ceiling. Each 
box contains five inside-frosted incandescent bulbs each centered above 


1 J quar a concentrating lens (Fig. 41 A hinged bronze louver screen is 

| * souane attached beneath each box to reduce lens brightness The downlights 


LENSES and the window-wall lighting are controlled by 


a dimmer, allowing 
tlexibility in lighting levels to serve the varied informal activities in this 


room. When the outdoor scene becomes the center of interest, the wall 


ean . lighting can be reduced to a minimum level by use of the dimmer 
x BRONZ 

Ouver 

— ef — 


The range of brightness readings on the curtains is 


upper curtains 
from 0.5 to 5.0 footlamberts. lower eurtains from 0.4 to 2.5 footlamberts 
Figure 4! Section through euler 


attached bor. Each box contains five Footeandle readings on the table top average eight; 


in the immediate 
60-watt invide-frosted bulbs on 6% vicinity of the window-wall (18 inches from the wall on a 30-inch plane) 
inch centers above individual concen 


the footeandles average approximately 20 
trating lenses 


Figure 42. 
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General Information: In this basement reereation 
room (Fig. 43) the requirement was to light one 

landscape painted wall to attain the illusion of a 


listant view and thus to take the room ‘‘out of 


The wall is 14 feet wide and eight feet high : 
Wiring channel is mounted on the ceiling 12 inches 
eut from the wall, with standard medium sockets 
‘ on 12-inch centers. Twenty five watt und 40 watt 
ineandeseent bulbs are used alternately thus avoid 
: ng too uniform ilumimation on the scene. The 
; vellowish white light provided creates a late after 
. noon atmosphere The awning gives the illusion 
\ ef sitting ‘‘out on the porech.”’ (ool white fluo 
; reseent tubes would change the effeet to coo! sum ° 
mer skylight 
12" 
~ 
~ MURAL WALL 
Figure 44. Section through celina 
attached « na channel and shield 
. no awning s ts on ach 
centers alternate i-watt and 
watt bulbs 
tom ust be at least six inches for wall-brackets may be made in any 
, pute en illu " normal shielding in reoms of average length and tailored to fit almost any 
» ta the hotter f the wall. This heuht This depth would provide application Because they provide 
t neressarily a weakness nee a ple shielding only if one row of high light output and a g i distribu 
‘ evenly lyghted ften unit nall wiring channel were used (net tion of lighting within their area, they 
. If the wall treatment itself including ballasts) When the ballast are the solution to many awkward 
vamation in pattern of nebaded in the channel of when two lurhting proble s, (nm mner walls they 
eth . ‘ ht proviee oat rds are used, the cornice must be at serve to balance valance lighting from 
' wu least eight inches deep. In rooms w tl the windew walls, and they also pro 
rt ‘ ovale ‘ { x hizvher eetlings, vreater verti al cle pth vide excellent general lighting in rooms 
mutt the \ ths he necessary Tor nelequate shield with low eelings minimum oft 
‘ nerensed, tl lat chielding louvers may be intro nehes between the ceiling and the top 
the bee rowed in Fig. 45. Vertical depth edge of the bracket is desirable. The 
en intter The ‘ siwave influenced by deeorative hettem edge may be as low as 68 
ariel aloe > ‘ nehes above the floor, or even lower 
hie ' 1 ‘ vie Wher vhtimg of the eeiling is de when the bracket is designed to pre 
the More than one . in combination with wall-l vide functional illumination at specific 
ten practicable to f allow rie the fluorescent wall-bracket offers wall-pl weed furniture such as beds and 
‘ color Thee erties new medun lecanuse of davenports Shielding on the upper 
} { the rnice ft top te b ‘ et f fluorescent tabe lengths, side of the bracket is then often essen 
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General Information: The beauty and simplicity of contemporary design is reflected in the decor of this 

foyer (Fig. 46) which is 7 feet 9 inches x 18 feet 3 inches with a 9-foot 6-inch ceiling. One long wall above 

2 the dado is treated in a silver and flame paper of Chinese design; the other wall areas and the wood trim 

c are painted café-au-lait and the draperies are of the save color. The furniture is of blond mahogany, the 

' rug a light beige. The ceiling is white. and the chairs are covered in a fabric which matches the flame color 
of the paper 

To accomplish the lighting atmosphere desired, a wood cornice, café-au-lait in color, extends across the 

papered wall concealing two rows of 30-watt fluorescent tubes placed end-to-end (Fig. 45). Each row contains 

six tubes, and the rows are staggered to prevent shadows from the sockets and to get wall-to wall coverage 

Ballasts are remotely installed. Louvers, baffles, or shields are recommended for installations of this type 


: when the light sources are visible from any normal seated or standing position. Here louvers on 4-inch centers 


; are attached to the cornice leaving sufficient space at the wall side for relamping 

To balance and complement the wall lighting, a 40-watt fluorescent tube is concealed behind each satin 
tufted window valance on the opposite wall. These valances are closed at the top to produce direct light to 
mateh the cornice light. Ballasts are installed in the wiring channel 

This method of wall and window illumination creates an effective and inviting atmosphere. It accents the 
colorful wallpaper and the beauty of all the furnishings and decorative accessories. In a foyer the shiny 


wallpaper is acceptable because people are in the room for such short intervals. In other rooms its use would 


be discouraged 


Figure 46. 


CEILING 


7 


? 


CORNICE 


YA 


LOUVER 


Figure 45. Section through cornice 
and staguered rows of Ts watt 
fluorescent tubes; ballasts in separate 


ho Louvers are on four inch counters 


tial, As in the case of window valances, 
the wiring channel for a wall bracket 
is mounted on a wood block of a 
thickness to position the tube center 


at least four inches from the wall. It 


is important that the wiring channel 
and the inner surface of the bracket 
be painted white. The bracket may be 
opaque, or of translucent glass o1 
plast ‘ 

Wall finish should be non-glossy and 
of medium reflectance, generally bx 
tween 35 and 55 per cent Higher re 
flectance often creates excessive wall 
brightness, especially when large area 
are involved. Lower reflectances defeat 
the stated purposes of wall lighting 
although the addition of light even to 


dark walls increases their colorfulness 
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General Information: Close inspection of the detail drawing (Fig. 48) 
of this wall lighting installation (Fig. 47) will show that while it appears 
to be similar to the cornice designs previously illustrated it is actually 
a bottom-shielded cornice which prevents viewing the tubes from any 


viewing position in the hall 


This is an entrance hall 14 feet x 10 feet with a seven and one-half foot 
ceiling. The scenic paper which covers one entire wall shades from full 
white through the grays to black; the woodwork and brick dado are 


white; and the ceiling and cornice are a light gray 


Three fluorescent tubes illuminate the mural wall. The light reflected 
from the wall is supplemented by a ceiling fixture. It is a bird cage, 
wired to accommodate three 25-watt bulbs. The bulbs are shielded by 


inserts of plastic in the bottom and lower side sections 


PAINTED 
write 


6} 
Figure is Section through bottom 
shielded ornece with 40 watt 
tubes: ballasts in channel 
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Figure 49. 
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Figure 50, Section through wall 
bracket, mounted at the lower 
edges of the windows The 
T 12, 40-watt tubes are used 
with ballasts in the channel 


General Information: In this basement recreation room (Fig. 49) the bar was an addi- 
tion made some time after the completion of the house. The problem then was to 
introduce appropriately useful and decorative lighting 

The width of the room is 12 feet 6 inches and the ceiling height is 7 feet 6 inches 
Above the knotty pine dado the walls and ceiling are cream colored plaster. The small, 
high windows are curtained in bright red chintz 


A wall-to-wall fluorescent bracket (Fig. 50), mounted in line with the lower edge of the 


An etched glass plate is inset in the top both to 
create a shelf and to permit upward light a-cent on accessories placed there 
The lighting effect achieved proved highly satisfactory 


windows is a practical solution here 


The principle involved is 
suggestive of a simple method of handling the general lighting in many recreation rooms 
of this typical construction 
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Figure Z Section through -inch 
plywood wall bracket; ba last im sepa 
ate box The close spacing marie 
possible by the use of narro channel 
clip held lamp holders, and the low 


Cu ent ope ate ef Te bes 


General Information: In this residential offiee (Fig. 51) a 12-foot lighted window-valanee was 


7 used on the window wall, and a similar lighting distribution was desired on the adjoining walls 
to create a balanced effect throughout the room Lighted wall brackets were the natural answer 
; \ bracket of the same dimenston as the window valance, sealed for a large window would have 
: heen too bulky for decorative acceptaner 
It is not feasible with the standard fluoresesnt tubes to reditee atertally the cdimensrons 
detailed in Fig. 50 without increasing to disturbing levels the brightness of the adjacent wall 
Che smaller-cliameter mmstant start tibes can be operated at a low current produ ing less heht 
Thus they may be placed nearer to the wall without excessive wall brightness bv locating the 
hallast elsewhere, the smallest one-inch wiring channel may be used, reducing the bracket 
P dimension as shown in Fig. 52. This dimension would have to be increased if other than three 
juarter inch diameter tubes were used. In this installation two 42 inch tubes are emploved 
i Because of the small vertical depth of the bracket. the inner surface would be visible and 
mnoomfortably bright from normal viewing posttions if the bottom were not partially closed. It 
iv ha , narrow opening located as shown in Fig. 52. either full-length for downlighting ot 
: t reet leneth to highlight a pieture as shown here. The pieture must be hung tieht to the 
vall and ha » flat fran If a slot is used, the back inner face of the bracket and of the slot 
: bracket color, or a dark gray. to avoid unpleasant 
lieat , ft bracket does not lessen its lighting effectiveness, and vreatly 
ssibl this lighting treatment 
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General Information: This master bedroom (Fig. 53) is smal! — 11 feet x 12 feet. It ts 
typical of modern house planning, even to the absence of an) permanently installed lighting 
With minimum basic furniture: twin beds, bureau, bedside table and slipper chair, the 
room requires careful handling to avoid eramped living 

Satisfactory lighting for reading in bed, for makeup and for dressing is solved here in 


a space-saving manner. A seven-foot fluorescent bracket Is mounted on the bed wall 


centered above the beds. Its wallpaper treatment, its unusual vertical depth, and its bold 


but curved lower edge keep it in harmony with the wall treatment and in seale with the 
Hollywood beds. It establishes dramatically a new form of bed head which is both decora 
tive and functional. Two fluorescent tubes provide a satisfactory reading level and cheerful 
room lighting (see Fig. 54 

Opposite the bed wall are two corner windows treated as one with a continuous right 
angle valance of the same design as the wall bracket. It uses two 30-watt fluorescent tubes 


Certified dresser lamps complete the room's lighting with seemingly spacious livability 


Figure f over 
bed bracket ballast hannel, 
watt, Ts tubes are used The 
depth of the shield varies between 
Sty rmches and 12 inches, with the 


lower inches above the 


mattress top 


Figure 
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General Information: This 15-foot long hallway (Fig. 55) connects the 
entrance foyer with the living room. Useful illumination for safe seeing 
is attained without undue interference with the nighttime view through 


the window-wall 


Incorporated in the long window sill are five fluorescent tubes in 
reflectors (Fig. 56). A wooden apron approximately two inches deep 
conceals the lighting equipment. The ballasts are located in the base- 
ment 

A pleasing glow of light is reflected from the light beige-colored wall 
below the windows. Without competing with or erasing the view, an 
average of 10 to 15 footeandles is delivered on the floor 


Figure 55. 


WINDOW SILL 


INNER 
REFLECTOR 


Figure 56 Section through 
window sill strip using T-8, 
watt tubes, ballasta in separate 


hor 
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Lighting From Ceiling Fixtures 
and Wall Brackets 


Contemporary lighting practice in- 
cludes the use of ceiling- and wall 


mounted luminaires, more conven 
tionally referred to as ceiling fixtures 
and World 
War I, American homes were equipped 
with fixtures of beautiful metals and 


which, however, 


wall brackets. Pricer to 


glass, some of were 
not very efficient from the standpoint 
of today’s illumination requirements 
War I 


designs 


Following World 
sightly bare bulb 
stalled. The latter were 
redecorating and omitted in new build 


many un 
were in 
removed in 
ings. The trend of eliminating fixtures 
other than those in the strictly utility 
rooms continues However, today 
there is no lack of attractive and ap 
propriate fixture designs for either the 
Traditional or the Contemporary in 
this 


section, as well as a few elsewhere in 


terior. The rooms illustrated in 
this publication, show the acceptance 


and use of a variety of fixtures in 
other than the utilitarian rooms of a 
home. 

For those who prefer candle-style 
chandeliers there are types in crystal, 
brass, silver, tole, bronze, pewter and 
others with decorative motifs of period 


When 


miniature clear bulbs are used, other 


design for Traditional interiors 


forms of lighting should be included 
in the interior to provide visual com 
individual candle 


fort. Appropriate 


shades over standard incandescent 
bulbs are required. Designers are con 
stantly striving to produce a greater 
quantity of light, and lighting that is 
less glaring, from these accepted Tra 
ditional fixtures. For example, today 


there are some magnificent domestic 
and imported erystal chandeliers that 
retain all the charm and grace of Tra 
ditional elegance. This is accomplished 
by concealing bulbs within the fixture 
body or its bobeches to provide light 
ing in keeping with Contemporary 
hving 

Between the strictly period fixtures 
and those of unmistakably modern de 
sign, there are styles that incorporate 


some of the features of the past as 
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well as those that have a modern “feel 
ing.” There is a wide selection of de 
signs that if well chosen will add to, 
from, the beauty and 


and not detract 


charm of a carefully decorated in 


terior 


Tue Purpose or CeILING 
Watt Fixrures 


It is a measure of convenience and 
safety to be able to switch on lighting 
throughout a room, in a hall, or on the 
stairway. Ceiling fixtures are the most 
obvious and usually the least costly 
way of providing general illumination, 
and this is their primary purpose. A 
ceiling luminaire adds to the flexibility 
of a room’s lighting scheme and also 
provides an additional source of ilu 
mination in the center of a room for 
that 
symmetrical distribution of light from 


activities in area. However, the 
most ceiling fixtures offers less inter 
est and variation in emphasis than the 
built-in or applied methods previously 
discussed, 

eandle-type wall 
Traditional 


Some attractive 


brackets are installed in 
interiors for secondary or background 
lighting effect. Wall brackets designed 
to produce semi indirect or indirect 
illumination, if used in sufficient num 
bers and located to distribute light 
throughout a room, may be used alone 
or in conjunction with a ceiling lumi 
naire as a means of providing general 
illumination in halls, dining areas, ree 
reation rooms, and living rooms 
SeLecrion oF FIxTurRes AND 


BRACKETS 


Five major factors should be con 


sidered in selecting fixtures and 


brackets 


1. Lighting qualities: light distributior 
brightness, wattage, and efficiency 
Aesthetic design factors: scale and 


proportion in relation to 


room dimen 
sions 

3. Appropriateness of decorative style 
suitability of material, finish and motif 
4. Electrical 


tion 


and mechanical construe 


Maintenance features: ease of clean 


ng and relamping 

The relative values of these factors 
for the 
individual application. Pages could be 


vary with the requirements 
written to aid in the proper selection 


but it 


must suffice here to list a few impor- 


of fixtures and wall brackets, 


tant advances made in fixture design: 


creditable and varied 
(16 to 24 inches 
round or square) shallow glass, and hang 


New 
styling use large area 


fixtures of 


vloser to the ceiling. Being in more ap 
their 
round, they are less conspicuous and be 


element 


propriate seale with ceiling sur 


come more frankly a lighting 


than an afterthought appendage 


The increased area allows a desirable in 
crease in numbers of sockets resulting in 
but with conspieu 
This type of fix 
ture contributes more flattering and use 


higher light output 


ously lower brightness 


ful illumination than its smaller prede 


cossor 


New fixtures also exhibit great advances 
in simplicity of design detail and lumi 


nous qualities of the glassware used 


A variety of new designs, especially for 
dining areas, incorporate more than one 
both dra 
matic downlighting over a limited area 


light distribution to provide 


and general room lighting 


In general, the following types 


should be avoided 


Those utilizing strong color in the major 
portion of the glassware or plastic. 
Exposed bulb types 


Those using etched and crystal glass in 


combination with incandescent bulbs 


these are excessively bright). 


Fixtures smaller than 12 inches across, 


except in very small areas such as veati 


bules and passageways 

Open top, low hanging types near stair 
ways 

small recessed units in the center 
of the ceiling, without other methods of 
indireet lighting 


Single 


The examples shown in Fig. 57 rep- 
resent some of the desirable present- 
day designs of ceiling fixtures and wall 
brackets, 
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of ceiling fixtures 


FIG. 57A. Current designs 


FIG. 578. Wall and 
ceiling fixtures 


A 


FIG. 61A. Portable lomps 
of Modern design 


Portable lamps 


of Traditional design 


2 


There history, beauty, and re 


ance in “portable” lamps They eon 


tribute eharactet ointerest to an 
yntervor and afford sentimental apy al 
The very luminosity of a lamp sets i 
apart other objects in Troon 


It hestows qualities upon its surround 
i 


me that no other decorating medium 


The «tviing talents of hundreds of 


have long hewn applied 


of mereasingly beautiful 


table, 


the ereatron 


decorative and 


owall-hung variety of 


tort matenal, 


finish permat ther harmony with ill 


fine furniture and styles. Sach 


prowrees bax been made in their styling 


ned decorative qualities that thev have 


herome te many the mest portant 
in the coordinated scheme of 


nh mterver In a few of the advanced 


mlern imternors as well as m very 
all rooms, there is a trend to elim 
ite lamps ftaver of ompletely 
built-in or structurally applhed light 
ig For the mayjorty of homes, thet 
mobile usefulness will in 

ire ther continued popularity 
Fondamentally, the portable lamp 
‘ lwed from the need to bring the 
to the User to revs tele 
iter seeing It ia clear 


tw 


floor, 


Lighting From Portable Lamps 


in the portable lamp does not fit it for 


the combined fanetional and decorative 


role it ean play. Control and useful 


distribution of the light through the 


shade is essential Then only will the 


me of a lamp be as visually eom 


fortable ax it is attractive. There are 


whieh “eve-use” 


applications u 
is not a but they are im 


a There real need for 


ore widespread coordination of the 


technical “under-the-shade” design of 


overall artistic design 


1 lamp with the 


Progress this direction evi 


imereased use of the 
The 


bow! is to diffuse the light and 


deneed by 


glass or plaste howls 
of the 
toe afford distraeting re 


There 


diffusing 


relief trom 


flections on the printed page 


are now m ecommon use 


howls im oa variety of sizes, shapes, 


transmitting and retleeting qualities 


Reeent deve lopments (Fig. OS) eom 
bine a metal crown with a new and 
earetully engineered glass-howl shin 
They provide somewhat hirher 


amounts of dewnward licht than did 


earher bowl using the same 


hulh sive In 


oft the 


eommon with many 


earlier howls, they are designed 


for three-light bulbs which allow a 
choece of Hlumimation level Sore 
odels inelude a ctreular fluorescent 


and flexthility 


tube for mere 


crowns) are combined 


sign 


these 


watt 


(Fig. 59). The metal crown serves also 


to control the brightness seen from 


standing positions It hokls the shade 


correctivy so that the light may be ef 
fectively distmbuted over a usable area. 
Portable 
undergo rigid tests by an independent 
Thev 


fication tag which marks their -ompli 


lamps with this light control 


testing laboratory bear 4 certs 
nee with specifications for good hght 
ing performance, electrical safety, and 
sound construction 

An incandescent bulb with a special 
hite couting has been developed in 
1\0-watt and 200-watt sizes, designated 
diffusing 


os R40, for use without a 


how! (Fig. 60). Its larger area and 
special coating offer improvement overt 
the harsher light from standard 
frosted bulbs, but with less refinement 
in lighting quality® than may he de 
rived from the best diffusing bowls 
Lamp shades should have white or 


Whether 


translucent is a mat 


near-white lnings they are 


opaque of er oft 
taste and decorative suitability. Oypaque 
ones are generally preferable if strong 
aceent eolor desired or if are 
viewed against dark backgrounds At 


study desks, low-brightness transiucent 


shades are best Shades on dresser or 
tan right ness. ne th 
of Lighting Performar Re 

ia f snd Ineta 1 Res 

f minating Eng 


most recent developments for 


bulb, the 


others for the 


and ace ahtina auality 
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Figure ¢ 


coatina af 


The sice 
this 


and 


na fhout a 


harp 
supplies 


the 


rom 


th 


those 
but 


lighting quality. 


the 


dressing table lamps should 


-trong eolor except m 


White or the 


lucent pastels provide a true 


possibly 


trim wartm-toned trans 


light ter 


make-up. Under shade howls should 


not be used in dresser or dressing-table 


lamps Lamp shades for use or other 


than stretly decorative lamps should 


om te 


light 


be large enough at top and bot 


permit a wide distribution of 


heth downward and upward 
The placement otf lamps withir 
dividual furniture 


groupings 


ly important if one 


the desired lighting without the 
and 
shade. 


ot 


ince distraction sew 


the ol 


horee 
should be influenced by sea 
The 


he hemht of the t ible. 
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spre al 


bh allow 


light level 
smalles 


refinement 


white 


fa wae 


diffusing 


equiva 


bowls 


Figure 
circular 


laraeat bowl 


approrimate 
placed close an 


the 


of the shade should be approximately 


wy 


at the eve 


heside it 


el of the person seated 


n the lamp may be com 


fortably placed in line with and close 


to the shoulde 
the 
erably above 
placed 
some inches to 
Lat t 
when the 
he the right h 
at desks 
Wall Jan 
their 


n bed Ir 


greatest 


plicable im 
Wa 


the 


terrs, 


eanse of 


low er edge 


is 


general, they 


r. Floor lamps, because 
of the shade is consid 


level, need to be 


the othePuand 


eve 
aide or 
the rear of the shoulder 
ment is important only 
hand- work 


tor 


for 


used 


anded, as ng oF 


of eurrent desizn find 


ypplication for reading 


are more 


odest and informa 
lar ps are 


how const 


the 


the 


ombine 

with 

provide 
they 


Atl o th rar 


placement where light is needed but 


where table or floor space is not avail 

able 
Torcheres ornamental table or 

floor forme 


tor 


in 
cannot be depended upon 
lehting within furniture 


They 


tion as a portable means of introdue 


groupings have wide applica 
PI 


ing indirect lighting. When properly 


designed and placed they may prove 


excellent in rooms in which there is 
television-viewing 
of the 


la up types, 


extensive 


Some wide range 


ot portable tvling, 
materials, and appleation is shown in 


Here 


with attention to appropriateness both 


selections were made 
of lighting design and decorative har- 


ony 


Contemporary Lighting 


4 


\ 
+f 
= 
ini 
# 
= 
eX 
enght and r be ie 
lower edge and ready ine 
; 


T 


LIGHTING NEWS OF CURRENT INTEREST 


The |. E. S. Pasadena Conference 


The National Technical Conference Lighting, Residenee Lighting and Avia list of the entire technical program is 
doesnt go to the west coast often but tion Lighting Many of the technical given at the end of this report P 
when it does, as in 1939 and 1950, LES papers found wide interest in the loca : 
history gains another highlight An in press and magazines. Outstanding de Orexine Session 


tangible filip seems to be added to Cali velopments in the art were dramatized The 1950 Conference was officially 
fornia meetings the guests are so far n the presentation of the report of the opened at 11:00 a.m. on Monday, August q 
from home; having ‘‘company’’ is not Progress Committes a report to the “1, by R. F. Hartenstein, who as chair 
an everyday oceasion. At any rate, the membership was given by the incumbent man of the National Technical Confer 
1950 Conference August 2124 at the President; the year’s activities reported ence Committee, has guided to success 
' Hotel Huntington, Pasadena, California by the General Seeretary; the Society's the past three Conferences. The Address 
S furnished in all respects 1950's most im path during the next year was outlined of Weleome was given by Mr. Samuel B 
> portant LES. meeting by the incoming President. One session Morris, General Manager and Chief En 
The early birds started arriving by of special interest to non member visi gineer of the Los Angeles Department 


train, plane and auto on Saturday and tors, was the symposium on Aviation of Water and Power, who weleomed all 
4 Sunday with the registration booth open Lighting, held Thursday morning, Au delegates, and told of the growth, since 
on Sunday noon. President and Mre gust 24. A large delegation attended this 1781, of one of the country’s largest 
Goddard arrived Saturday by train and meeting, attracted by the highly signifi water and power developments, and of ss 
: when met by a local weleoming commit eant aviation studies reported = there Los Angeles’ fine development and im 
' tee complete with a troupe of Spanish \batracts of the 36 technical papers were provement of street lighting. The ever 
musicians in costume, the versatile LES published in the September issue of [ust nteresting Report of the General Seere - 
' President turned the tables neatly MINATING ENGINEFRING. A limited num tary was presented by A. H. Manwaring, 
j Snatching a sombrero and guitar from ber of proceedings issues of the Confer followed by the President's Annual Ad 
one of the musicians, he strummed uy enee papers are available from Headquar dress by Charles H. Goddard, and the 
| some ‘‘Celite Linda’’ on his own and ters at 2.00 per set. For the reeord, a Society's Aims in 1950-1951, by Presi 
; earried on quite a conversation n 
Spanish 
: Sunday was a chance for advances 


planning groups to jell programs, meet 


old acquaintances and reminisce over ‘‘a 


cold one’’ at the popular Ship Room of 


the hotel The Huntington in Pasadena 


deal choice for a fine atmosphere 


sxation, enjorment and leisure 


driving listanee of the large 


metropolitan area of Loe Angeles, and 


visiting points in Southern Ca 


the 


esting papers on a wide variety of « LE.S. MEDALLIST Wm. F. Little (right) receives the Society's highest honor, 
jects ranging from general interest t the LE.S. Gold Medal, from President Goddard during ceremonies following the 
specifically those on Light Sources, Street opening session 
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A California vacation, as | d, was he 
an outstanding feature of the Pasadena > 
Conference. However, the scope and im oF 
pertar af the technica program pre thm 
eant event of the vear in the ghting 3 it 7 
field. Starting Monday afternoon, the 
te 


FELLOW certificates were presented to four newly-elected I.E.8. Fellows follow 


ing the opening session August 21. 


Receiving congratulations from President 


Goddard (left) are J. M. Ketch, Willard Allphin and E. W. Commery 


dent Elect Sturrock The addresses of 
both the outgoing and incoming Presi 
dents have been published in full in the 
September issue of ILLUMINATING Ene! 
NEERING. 

Highlights also of the Opening Session 
were the presentation of the Society's 
highest honor the LES. Gold Medal 
to W. F. Little, and the 


presentation of Fellow emblem pins and 


and Certificate 


certificates to four newly elected Fellows 

Willard Allphin and E. F. Lowry of 
the New England Section, and FE. W. 
Commery and J. M. Ketch of the Cleve 
land Section President Goddard also 
presented a Member Emeritus Certifieat« 
to Frank A. Hansen of the Southern 
California Section, in reeognition of his 


ong service to the Society 


Prockess Rerort 


A special session on Wednesday even 
ing featured the annual Report of the 
Progress Committee, playing to a full 
house (S.R.0 
tation highlighting the year’s lighting 
progress, presented by Alston Rodgers, 


This was a stage presen 


Chairman of the Committee. This presen 
tation traditionally goes far beyond a 
report of developments. It is, and was 
again this year, a fascinating show of 
interest to wives, visitors and the most 
erudite of delegates. Mr. Rodgers showed 
by slides or actual demonstration many 
new and interesting uses of light, new 
sources and new equipment, such as 
** Flying Saucer’’ table lamps, new black 
light filter glasses and new Christmas 
tree lamps. Also shown were new bulb 
shapes and designs, new glass and plastic 
panels. One of the delights was the man 
ner in which he demonstrated new equip 
ment by lighting the devices from off 
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DR. E. F. LOWRY (right) receives 
Fellow pin and certificate from Pres. 
Goddard. 


stage controls as he talked using a 
walkie talkic 
tion of the new colors of fluorescent 
S 


Climax of his demonstra 


lamps was a huge floral map of the U. 
and a charming model. Said Mr. Rodgers 


‘*This has been a good year in light.’’ 
AWARD 


Special ceremonies, following the open 
ing session, attended the presentation by 
President Goddard of the LES. Gold 
Medal to William F. Little of the Ele 
trical Testing Laboratories, Inc., New 
York City Mr. Little, a Past President 
and Fellow of the Society, has been 
identified with the lighting field since 
1903 and has been active in the Society 
for more than a quarter of a centurs 
For a full report of his many meri 
torious achievements, leading to the 
award of this highest LES. honor, se« 
ILLUMINATING March 1950 


page 199 The Medal and Certifients 
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were presented to Mr. Little with the 
following citation 
President and Fellow of the Society 
and influential worker in the councils 
joal activities of thie and numerous 


societies United States Rep 


eon international Commission of 


on and Chairman of ite Committee 

Photometry Director and Manager 

Photometric, and Related Services 
Testing Laboratories, Ime 

ary of achievement in 

ment and standards 

ment and testing af ht have 

a dominant authority in these phases 

ghting arts and sciences Effective 

mn many different fields of applied 

his influence in the development of 

programs for the lighting indus 

heen outstanding, and in the resi 

ighting fleld his contribution was revo 


The 8] ‘cial ceremony Was opened by 
G Beals, a member of the Award 
Committee who spoke in place of Chair 
man G. K. Hardaecre. Mr. Beals outlined 
the history and purpose of the LES 
Medal Award. 


Ornes AWAKDS 


Travel Gavel 

Hotly contested each year is the silver 
gavel and anvil awarded annually to the 
Section or Chapter having traveled the 
farthest in the greatest numbers, in per 
centage of the total group membership 
This year’s winner was the Cleveland 
Section, with 30 present a tribute to 
President Elect Sturrock. 

The anvil is the gift of the British 
Columbia Section, winner of the award in 
1948, 

A number of Sections and Chapters of 
the Society have been especially success 
ful in capturing this gavel. Those groups 
which have won it a substantial number 
of times are: New York Section—seven 
times; Cleveland Section —nine including 
last year and both west coast meetings; 
Southern California twice; and Rocky 


Mountain Section twice 


MEMBER EMERITUS certificate is 
presented to Frank A. Hansen (right) 
by Pres. Goddard. 
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Vembership Awards Highway Lighting Committee Pacific » gala demonstration of Southern Cah 
The Membership Conunitte toast Electrical Association embarked on fornia history, hospitality and happiness 


t ‘ the chair » sixty five mile tour of street and high Mrs. Leiland Atherton Irish, a loeal civic - 


manship of Gar Morse of San Francie sy lighting in Los Angeles and viemity leader and honorary member of the « 
with Viee Chairman James H “park Twenty one typical netallations§ were ference executive committee, set the stage 
plugging from the east coast the Seetion studied and evaluated. Light sources for an evening of fun, music and dancing P 
and Chapter competitor As part of the ranged n size from the 10000) lomen supplied by Senor José Arias troupe of 
Con ferenes ceremonies, Member neandeseent lamps to the 21,000 lumen 4) Mexiean American singers, dancers 
ship Competition prizes were awarded te EH mereury lamy \verage fout und musicians Mrs. Irish was assisted 
ranged fron spproximately by Senora Consuela de Bonzo, a prom 

‘ af Chay “oF Db n the H Freeway to on nent Los Angeles woman intere in 
(regen Broadw Angeles Mr \ preserving the traditions of Los Angeles 

pies D. Wetete Nadeau, Senior Street Lighting Engi ind its Spanish history. Included in the 

neer, City Ha Los Angeles had taken Fiesta program was an amusing by play 

the wl im arr ging the tour amd the of the celebration 


which usually reserved or 


ebrated on 


M gen (ha ‘ were ble to take this interesting trip other impertant holidays The Pinat 


Receytes by Spree letails concerning the ‘rious was a large paper maché replica of 
. points of nteres compuled on ump boalb filled with eandies, ete The 
Chae $22 stud are ‘vn from R. M. Zabel contestants Lee Tayler, Willard Brown 
f ‘ K Palmer (hairman of the Street and Higt und President Goddard were properly 
iv Committe blindfolded, giver urge stick and told 


The silver Regar Cup and President Itineraries f Hume rOuSs Plonsure rs to smash the Pinata Unbeknownst to 
Law Cup for golf competitions at LES throughout the sieinit wen available each contestant, the Pinata was conven 
Coaferences went back in their packings it the Hospitality Booth, many visitors ently raised out of reach after he was 
to await a winner next year. No golf “ailing themselves of the unique oppor blindfolded. Lee Tayler and Willard 
ompetitions were featured in 1950 tunities. Some of these included trips Brown both missed President Goddard 

through Sunset Boulevard to Stone Can becoming the champion Dancing to 
Treounican Comserrren Forum on, a tour of the Southern Museum to Spanist nd modern music closed this 
Sinee the LES. Technical Committees Miracle Mile, the Rese Bowl, a visit to sparkling evening of outdoor entertain 


Society's most valuable eontr 
Lun’ o Forts 


the art, the Technical Committee Forun PResipent’s Recerrion 
featured at the Pasadena Conference ia a The Lighting Serviee Committee made 

tt t t M j Thursday evening climaxed the 1050 
high! mportant t of the prowrar wir ne presentation ondav 
par progran Seuthern California Nationa 
Some 31 committees presented flash evening to whieh all LES. members and 
Conference with the President's Recep 
i : reports of their activities All of thes guests were invited. This vear’s Commit 
t ! th l Jol tion Banquet nd Ball President and 
reports ere we with j wee under chairmanship of 


Walsh of the Pacifie Gas & Eleetrix 


reeeived their guests just 


ety of novel touches including a poem by sbowe the turquoise poo n the benutifu 
Andrad n Lighting and Arehi gardens of the Huntington Hotel Fo 
tecture Committee, which brought the top Kleetrie Company serving as chair 
lowing the reception a banquet was 
sudience responae Reports presented at man (ther members of the committer 
: : served at tables set up around the poo! 
the Technica tes Forum in participating were: R. W. Butts, Maxwell 
Master of Ceremonies was Don W Pri 


Cole, R. R. Enghouser, M. A. Havenhill, 
Ht. Leland Holtman, H. G. Hriwnatz, J 
E. Mueller, Philip Peeples, W. A. Stan 
ward, A. Stroud, R. Traey, L. ¢ 


Aviation Committes iwlor 
deaux, Chairman of the Conference Exe 
! mination: Devlighting; Farms; Hand 
« « utive Committee, to whom is due great 

ok Illumination Performar Indus 
eredit for the planning and administra 


tien the many details of this suecess 


Lighting im Action 
skits imeluded **Aladdin and the 


Magic Lamp ** Whistle While You 


thanks to the Chairmen of tl various 
oenl committees that made the confer 


*tiek ind asked that the mem 


: hers of the committees also take a bow 
it Offices: Pr Proteet Vhiladelphia Stery,’” and 5. Light Uy 
= . for the long hours of labor the levoted 
nd Se resemtes v a dis 
Lig ng; Put Research 1 Sel ted | listing heel 
to the conference plans. Mr. Prideaux 


ntrod 1 


Mr. Wa Rear 


member of tl Society in the San Fras 


ENGINEERING 


. 
‘Ae 
é 
In Competition r tirad transportation His forts Prat 
the winners ' were great uppreeiated by those who Christmas t t Pe a 
ment around the poo 
2 
= 
Tt, redits g to Ken Well the director of rmeriy 
“Pp ned Lighting n \etion the 
manager Robt Fhorn Staging Seetion and sti vetive in Souther 
merit a * the h ? 4 
the Pasadena ¢ Port Stage Const tion. Ralph Dick fr ving in San | 
ute lelegat t ght in Stage Assistants hand Many BOUTS 
Highw \ nad the ¢ ference he served for 
Fiesta Night was the Hospitality Booth in. the 
60 TELECAST. Ligh Ven Current Interest ILLUMINATING 


THE TWO gentlemen in the upper left hand picture were some of the first 

personalities delegates met on their arrival at Pasadena — Roy E. Dahlin, and 

A. B. “Doc” Smedley, Chairman of the Hotel Committee. Lower left is Oscar 

Meissner (left), Chairman of Southern California Section welcoming Frank R. 

Knowles of Johnstown ,Pa. Directly above are four well-known personalities - 
Dex Hinckley, Ted Shepherd, Charlie Goddard, and Walter Sturrock. 


AT RIGHT - Southern California Section meets 
with National Officers. Seated 1. to r. T. H. Shep 
herd, Regional V-P, Oscar Meissner, Section Chair 
man, Pres..Elect Walter Sturrock, Pres. Goddard 
Standing |. to r. Frank J. Rohring, Hugh X. Sheeter, 
W. A. McGuire, Chairman-Elect for So. Calif. Sec., 
R. E. Dahlin, Wm. Friend, Chas. Long, Arthur 
Booth, J. W. Howard, 8. H. Simonsen. Directly 
below the Technical Committee Forum group 
which presented flash reports for 31 technical com- 
mittees 
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IS THE refreshing group at right the 
1.E.8. Council of tomorrow? They are 
teenager sons and daughters of LE.S. 
Conference delegates who had their 
own Pasadena program, planned and 
directed by Mimi Shepherd. Below left, 
Pres. Goddard and Pres-Elect Sturrock 
discuss the Past-Presidents’ luncheon 
The two gentlemen at bottom right were 
| the brains vehind the brains of the 
) Conference Don Prideaux, Exec. Chair 
/ man and Bob Hartenstein, National 
Chairman of the Conference Committee 


‘urrent Interest 


A GLIMPSE of the finale of the Progress Report 
is given in the upper left-hand picture. Alston 
Rodgers is bowing out. The beautiful model is 
Betty Allen. Directly above is a group from 
the large Canadian delegation attending. At 
left, Committee and stage crew of the Lighting 
Service Forum surround Chairman John 8. 
Walsh (center front, black tie). 
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Lobby of the Hotel giving information 
and service to visitors and delegates. 
Acknowledgment for a magnificent 
job went to all of the hard working com 
Miss 


Mary L. Salcido, who was the inspiration 


mittees with special mention to 


and genius of the highly successful 


Ladies’ Program. 

Banquet ceremonies, 
turned over the 
President Elect 
Sturrock **took it back’’ 
immediately as he needed it himself for 
official officially 
October Ist The awarding of the Past 
President's pin to President Goddard by 
President Elect Sturrock enabled both to 


As part of the 
Goddard 


President's 


President also 
gavel to 

though 

retired 


duties until he 


share in well deserved applause 

The colorful President's Reception and 
Banquet moved with stateliness into the 
Ball Mrs 
Goddard under the 


with a solo waltz by Mr. and 


Dancing outside 
beautiful Southern Cali 


long 


by those who came, who saw, and were 


stars and the 


fornia moon, will be remembered 


conquered by the hospitality of Southern 
1950 


California and the success of the 


National Technical Conference 


TeENAGER Program 


This year’s conference scored a ‘‘ first’ 


others) im having a full fledged 


imong 


program for the who accom 
panied Mother and Dad to Pasadena. On 
Monday 


at the Huntington Hotel and enjoyed its 


teenagers 


they investigated the facilities 
beautiful pool which was kept open late 


complet 
ompiete 


for an evening swimming pariy 

with refreshments 

Teenagers took in the 
Market in 

Ladies 


numerous 


Om Tuesday the 
Tour te ‘The’’ Farmers 
Hollywood with the LES 
had lunch at the 


and Unique 


where 
they 


shops 


restaurants while craning 


glimpse of f 


necks for a 
In the 


outdoor 


their 


afternoon they visited 
Greek Theatre 


‘* Stars 


movie stars 


the huge and 
talked to many of the 


hearsal The afternoon closed with a 


sparkling but restful tea at the Olive 
Hill Fabulous loyd 
Wright designed home on the old Barns 
dall Estate) and then back to the Hunt 


ington via the Arroyo Seco Parkway 


Foundation Frank 


nine miles of high speed four lane high 


way with no crossings from Los Angeles 


to Pasadena. Tuesday evening the Teen 
never 
Wed 
LES 


tour to 


gers joined the older folks at the 
to be forgotten Fiesta Night party 
afternoon and 


nesday Teenagers 


members and wives joined in the 
a major Movie Studio. This 


** First the 


also Was a 


first such tour at a Na 


tional Technical Conference On this 
and 
duplhi 


thou 


tour the conference registrants 


how scenes are 


how the 


ocean 
lakes, 


stage 


guests saw 


cated on outdoor 


sands of items of props are stored 


OCTOBER 1950 


and cataloged, complete villages or sex 
tions of famous cities over the world and 
finally movie set is 
In the 
Teenagers also 
accompanied the older folks to see Alston 
Report On 
day 


chaperoned 


how a portion of a 


lighted in the huge sound stages 


evening Wednesday, the 


Rodgers give the Progress 


Thursday, the Teenagers had a big 


all by themselves (properly 


their tour to the beach at 


of course) on 
Newport with lunch at a drive-in restau 
rant, thence to the super Lido Isle hom 
of Mr and Mrs. L. E 


swam most of the afternoon 


Gioit where they 
had refresh 
ments and came back to the Huntington 
Hotel in for the 
activities At the 
had 


enjoyed the Banquet and 


time President's night 


reception the Teen 
drink bar and 
Ball with the 


attendees 


agers their own soft 


rest of the Conference During 


the week groups of Teenagers would 


form for lunch and dinner to take in a 


meal together at nearby interesting 
ind colorful places to eat 


included Mary 


President 


taurants 
Teenagers present 
daughter of the 
Fleet; W. B. and 
Bodiar Richard 
Betsey Havden and 


Marjorie ¢ 


as and ¢ 


Sturrock 
Beges, Jr 
meron 
Richard Car 


arke; Carl 


(are ‘ 
nev Janet and 
ithryn Crouch 


Ann 


ovington Doug 


froorg R. Glass Grodfres 
Hogan 

Al 
Arlene 
Pederson 
and Rey W 
William FE 


Juvee ¢ 


bert H. an 


Palmer and 


Manwaring; 
Howard 
Potts Burr 
Mary Alice and 


Barbar Seburn 


Rov 
Mhirle J 
Prideaux 
Schwalm 
Shav Joan and Norma Slauer 
n Taylor; Jane and Robert 


Mars Lou Tylor 


er: Doris 


T wiehe 


The Teenager program was under the 
direction of Mimi Shepherd, daughter of 


Mr. and Mrs. T. H. Shepherd 


Tue Lapres’ 


Ladies joined with the 
and the 
Teenagers many times for mutual enjoy 
Miss Marvy Salcido, the 


Chairman of the La 


Although the 


men attending the Conference 


ment Louise 

Committee to 
committee mem 
for the 


Conference 


gether with her many 
interesting 
of the 


afternoon 


bere had an program 


ladies every day 


Monday 
the ladies took a leisurely tour of Pass 


after registration 


dena and surrounding communities to 
ind see some of the charming homes 
und estates, the Hunt 
ington Library and Art Gallery, the Mis 
Rose Bowl, and 
many other interesting sighta. On Tues 
day took buses to ‘‘ The’’ Farmers 


Market in Hollywood by way of the old 


visit 
famous Henry E 
Gabriel, the 


sion San 


they 


Mexican street of interesting shops) 
vera Street —and the ** Miracle 
Mile’’ on Wilshire Boulevard Luneh 
interesting at the Market 
of the of specialty res 


serving food of all 


fabulous 


was Farmers 


berm se variety 


taurants types and 


from many foreign countries. In the 
afternoon a delightful tea was served by 
Mrs. Leiland Atherton Irish and her hos 
Hill 


Barnadall 


Foun 
Estate 


tesses at the intriguing Olive 


dation the former 


home designed by designer Frank Lioyd 
Wright 
(m Tuesday 


Fiesta 


Ladies joined 
colorful 


Some of the 


evening the 


in the Party with their 


peasant costumes more 


suthentic Spanish costumes were excep 


lovely naturally beautifully 


tionally and 


worn to dazzling sparkle to the 


THE 1951 Conference is already being planned. Pointing the way, at a special 
display at Pasadena are G. W. Clark, Harry Grattan and D. C. Freeman of the 
Capital Section, Washington, D. C 
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SOCIAL ACTIVITIES of the Conference are brought to a memorable climax at the President's Banquet and Ball held 
by the sides of the beautiful Huntington Hotel poo! 


om 1 f Fiesta ne award for miles traveled! nd § of news, ind muel nyovment 
tt gheout tt) ‘ ning as the exu percentage of membership went to Cleve throughout the Conferences 

mt throng joined in celebration md Seetion, with 30 present. Second in 

Wo ednesd was free for rest the guvel contest was Toronto with 12 Sree tL 


na visiting but + the fternoa all third place was Centra New 
Spec! icknowledgment should Lee 
ned the Movie Studio Tour York Chapter with four members pres 
made to the Lows A eles Department of ° 
Feenager program for details nt; fourtl Pittsburgh Seetion who 
Water and Power and the Southern Cali 
hn vening sau ge turnout for tl had 10 members present 
fornia Edison Company who furnished 
Progress Report 


Ten members from the New England 


many leaders, time and facilities to make 


veled over on far 
‘ the Conference a suecess, to the Seuthen 


thest of «at exeept Mr \ Olson 


California Seetion for supplying the met 
renan at Sant M s along the const from London, England, and André Clos 
é on the various local committees, and te 
ned throug! fushionsalble Bel Air set, from Belgium 
its Chairman Mr. Osear Meissner, to 
ome © thon famous Los Angeles 
| Southern ¢ fornia bad the largest num Mr. T. H. Shepherd, the South Pacific 
to the Low Angeles Dept. of 
ber registered with 104 members; North Coast Regional Vice President. and last 
Water and Power's Stone Canyon, This h 33. 
ern next with Western but not least to the splendid local guid 
are f the country was well represented and direction of Mr. D. W. Prideauy 
nd vegetation allowed a co ‘ 
vith members present, in addition to of the General Eleetrie Compan 1s 
freshing int le while inch was pre > 
Californ from Oregon Seetion, Puget Chairman of the Conference Executive 
i ding sandwiches served fron pee 
oune lame tal aR 
ind, Inland Empire, Utah and Roeky Committee and the national thinking and 
fountain Seetion 
ihe Che guidance of the Chairman o he Na 
Ladies returt to the Huntington Hot Vonada had over 40 people in attend tional Technical Conferenee Committe: 
vin «von members from British Co Mr. R. F. Hartenstein of the Ohio Edison 
mil two from Montres twelve from 0 


ront plus their ccompanving 

sunt at and ixation period | To acknowledge all those responsible 
far he rele ‘ 

f t! nactic feat ties of the Pres = 8 wal Los Ang for the fine conference this vear 
perter for the oronto Star whe wantes 

lent’s night Recept as T ‘ be an enjoyable but long task. The suc 
tu rview the erento group saw ther 

nte \ T nto group sa cess of any large undertakir such as 
piling into the publicity headquarter 

The Ladies’ Committee were the orig a I miquarter® = this conference depends on the work of 
n «droves, he hastily reeon 

nator to have the } st many hands mi many people did cor 
meal im the bhw of the hots 

wht it goes redit for tribute much time and inble talent 

get into the same room . 
ts } x ilition to the n Saludos Amigos — to all those who had ; 


n making this 1950 Conference 


IES 


Wo 
ni 


(vr and Not Con ‘ 


Oseur 
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4 a 
gran Moor an lies spent For the reeord, some of them 
hours sewing t P ous t ks of all the delegates go out 
it } a4 to t rdworking erew from Eleetrical 
Fiesta Part West Magazin a 
t Heston = =Meisaner Hart teir ‘ rmar k W Butts 
Official registrations t tl ' ‘ IES Capades. This daily Confer Hollingsworth, Keller RoE. Lange A “ty, 
ferenes was f short vere Hews sheet provided up te the min Perd W Prideaux T H. Shepherd 
dies und childres te changes, humor about the registrants W. Towner Bt 


ve Commiltee 
Edward Balogh 
H 


hatrman 
Leonard A 


Simensen, Leon i W. Towner 


Members 
W alst 


Corresponding 
Potter J. 8 
ember 
Atherton Irich 

ommiltee Cha 


Smedley 


\. Bakely 
Ehorr 


Satle 


Robert 


J. Walter Howard, Chairmar Wm 
Blackwell, Barney 


Roy Kreiser, Wm. A. Mc 


Frank Deramus 
henauer 
Rohring 
Chairman, Wr 


Kiges 


lranmaportation M. Smith 
* Bear, Rebert Harrix. FE 


illuwe 


Frank 
Pinemee Den K. Grand Chairma Art 
Hugh Sheeter 
Entertainm wt 
FE. Blair, J 
Hug Sheeter, B. R. Tayler 
KR 
«sistant 


Friend, Chairman: H 
Diffenwierth John 


Devore 
Marsh 


Tee PROGRAM 


(OPENING 
Monday, August 21, 1950 


F. Hartenstein, Chairn 


Sar Mor 
Ang 
H 


Session GFNERA 
August 21 


fha 


Monday 
Willard ¢ 
L.. Wright, Dis 


Afternoon 
Brown man 


ssion Organize 


TORER 


LIGHTING CALENDAR 


Society Events 


October 12, 1950 Meeting of 1 ES National 

Council, New York. N. ¥ 

October 26-27, 1950 Northeastern Regional 

Conference, Hotel Statler, New York, N.Y 
Meeting of Na 

York, 


December 14, 1950 


tional Council, New 


March 4-6, 1951 


Conference, Corpus Christi 


Regional 


South western 
Texas 


South Pacific Regional 
Calif 


March 12-16, 1951 


Conference, San Franci 


March 19-24, 1951 


gienal Conference, Spokane 


April 9-10, 1951 
Miami. Fla 


Pacific Northwest Re 
Wash 

Southern Regional Confer 
ence 
May 9-12, 1951s 


Chateau Frontenac 


an Regional Confer 
ence Quebec 
May 14, 1951 .Midwestern Regions! Confer 


ence (Hotel and City not yet announced 


May 21, 1951 


ence. Cincinnati 


Lakes Regional Confer 


Industry Events 


International Asso 
Annual 


October 11-14, 1950 
ciation of Electrical Leagues 15th 
Conference, Copley Plaza, Boston, Mass 
October 11-14, 1950 The Electro chemical 
Society Ir Meeting, Statler Hotel, Buf 
falo, N.Y 


October 13-14, 1950 Electrical Inspectors 
Association of . olu . Annual Con 
vention, He 
October 16-20, 1950 National Safety 
Fi xy National Safety 


our Chicage 


October 17-20, 1950 Nationa Electrical 
Contractors Assortatior Annual Convention 
Hotel Biltmore on 


Angeles, Calif 
October 18-20, 1950 National Farm Flee 
trification Conference. Melbourne Hote St 


Louis, Me 


Power 
Hotel 


Institute of 
Windsor 


Convention 


October 19-21, 
Engineers, 1050 
Montreal, Canada 
October 23-27, 1950 
for Electrical Engineers 
Skirvin Hetel (Qkiahoma City 


October 23-27, 1950 


firand Central Palace 


American Institute 
Fall Genera) Meeting 
Okla 


National Busi 
New York 


1950 
ness Show 
November 13-16, 1950 
Manufacturers Association 
Hall, Atlantic City, N 
Movember 26- December 1, 
American Society of Mechanical 
Annual Meeting, Hotel Statler 
NY 

November 27-29, 1950 American Stand 
ards Association, Annual Meeting, Waldorf 
Astoria Hotel. New York, N. ¥ 
November 27- December 2, 


Girand Central Palace, New Y 


National Electrical 
Chalfonte Haddon 


1950 .. The 
Engineers 
New York 


Power 
Show rk N.Y 
December 3-6, 1950 The American Society 
of Refrigerating Engineers 46th Annual 
Meeting, Hotel Commodore, New York, N. ¥ 


December 26-30, 1950 Tth Meeting of 


the American Association fe Advancement 


{ Science, Cleveland, O} 
January 15-18, 1951 Miant 
show Cleveland 
January 22-26, 1951 
ng. American Inetitute of 
neers, New York, 


Maintenance 


Winter General Meet 
Flectrical Engi 


Meeting ar 
ety fo 


Spring 


March 5-9, 1951 
ttee Week of the 


Cincinnati. Ob 
March 12-15, 1951 
Manufacturere Association 
Hotel, Chicago, Il 
April 2-5, 1951 The 
Mevhanical Engineers 
April 2-5, 1951 17th 
ence Edison Fleetri 
Heach Hote Chicage I 


June 4-7, 1951 


Colorad 


American Sax 


National Flectrical 
Edgewater Beach 


American Society of 
Spring Meeting, At 


Annual Sales Confer 
Institute  dgewater 


Edison Electric Institute 


Denver 


(harman 


Organ: 


r Starting | 
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pment in High 
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August 2, 150 


Cha 
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wen 
ter, Marry Shearir 
Registration Russell W. Cols 
Stage and Properties: James H. MeCulloch 
Chairmar Bill Bracken, Broce 
Campbell Joseph G. Groech 
Publicity 
Bear 
Guire. 
| 
Lighting Display 4 on Louis 
Black. Chairmar Don B. Nightix 
gale, Jack Rischic 
iftendence Matt A. Cabot. Chairman: Chas ! 
K. Long. James Maule. Mirko Rudman "ohn 
Chairman: Mre W. A. Alden. Mee H. Hf 
Allison. Mrs E. L. Bettannier, Mre W. W 
Kracke Mr«e Brad Mre. Mac Bodiar 
K FE. Dahlin, Mrs. K. J. Delander, 
Dosle. Mrs W. Friend, Mrs. 
(irande Mes E. Herror Mr I 4 
be Mr Ww Howard. Mra } 4 
futehines Mrs Ro Kreyser, Mrs R i Com 
ong, M W Luk Esther Wo Teat 
4 M 1 HW “MfeCulloch, Mrs. O. Meics 
x r ™M Morris Mies Iren Parser t 
Mrs 1) W. Prideaux, Mrs. F. J. Rohring 
Mrs G. K. Reunsavelle, Mra J. P. Sank 
H. Sehreiner, Mrs H. X 
= Sheeter M Shepherd. MW = 
Simonsen, Mrs, J. M Smith Mrs. Ci 
Towner, M M. Souden Wals 
Pope ‘ tee Hoyt P. Steele. Chairmar 
tir Brad H. Hildebrand. K. M. Reid | 
1. Wright, Ro M. Zabe 
Me ha H. Green, Vive Chairman: R 
But Maxwell Col R Engl er 
Mo A Haves HG 
frivnat FE. Meuller, p Pee 
\ Ste H A Stroed © RK Tra I. 4 
ng Systeme —4 1 Brit K nt Deve 
‘ Subway Care—E. W. Bege W est Cort 
an Muscle Action Potentials Kelated to Visus und Their Behavior FE. Lowry, Sy! 
Dest Task ndustr “ i A n venia Electric Products Ine 
Water & Power venia Electric Products Is Photocher Lamy Harnes 
— need Studies f la era willing. esting? Fleet (ear 
Department Stores tohert V 
Elect Products In 
"re ‘ Address —C. H. Goddard. Sylvania 
Electric Products, Is 
et 197 1——Walte Sturrock 
General Electric Leland H. Brown. 
Litth I sident H. Geddard = 
Tet F. H. Rixton, Westinghous CLlindy, 
Pleetr Cor 
Reflector Cor for Preased Glass Lamy ghting f the Home Se 
Weeting) se trie Cor Myrt Fahshender Pris: est 
How New Glass the Field of ne © Electric Cory 
" atior shaver Corning gbting the H of Teday and Tomorre 
praise! of Modern FPluerescent Office Light ‘ Work sche lohn Virden (+ 
> 


Nominees for |.E.S. Gold Medal 
Award Invited 


Members of the Society are invited t« 


submit nominations for consideration by 


the 1950 Medal Committee. The current 


rules guiding the operation of the Meda! . 


Award Committee are included in the 


Society's Procedures and Policies Manual! 


and inelude the following: 


**Candidates for the award need not 


be members of the Society, nor citizens 


of the United States or Canada, and may 


be nominated at any time by any member 


of the Society, by presenting the Com 


mittee on Award the name of the indi 


vidual whose accomplishments in his field 


are deemed worthy of such recognition 


Each nomination should be accompanied . 


by a comprehensive statement of the 


THE COUNTRY’S first mine lighting clinic, an exploratory meeting to evaluate ®"lidate’s achievements, whether it be 

the problems of coal mine lighting, was held at Nela Park this summer, sponsored i" the * ld of engineering, education, or . 
by the National Coal Association. The twenty-eight people attending (above) dministration and management 

were from all parts of the country, representing the U. 8. Bureau of Mines, State ‘*In order for a candidate to be con 

Mining Departments, the United Mine Workers, American Mining Congress, ‘“'/ered for the award of a given year 

American Standards Association, and a number of mine equipment manufacturers ‘!e following shall be delivered at the 

and utilities. Chairman for the meeting was Gwilym F. Prideaux, mine lighting ‘Ta! Office before January | of that 

specialist at Nela Park 


s A letter requesting consideration of the 
ed candidate 


t Lighting in the Hon Products In and Dr lreane t A statement of the candidate's achieve 
ry Kare Leightor General Flewtr National Bureau of Standards ments on which the recommendation is based 
‘ This statement shall he signed by the person 
KResider Lighting For What It Ie and PeormntcaLl Com™rrree Forum responsible for the information, not necessarily e 
What It I’rie Preebrey. Chair a member of the Society 
- Wednesday Morning August 23 
: 2 Previous awards of the LES. Gold 
The Garden After Twilight Nightingale Walter Sturrock, Chairman 
Kim Mfe Co Medal established in 1944 have been 
ttee Pregran Walter Stur made to 
TROMNICAL Srerer rock, General Electr ve 
Flash Reports Technical Committee Kepre tieorge Stickney 
Tuesday Morning, August - sentatives Preston S. Milla 
> na " F.C. Crittender 
. Dr Rolland M. Zabel, Seasion Chairman Procedure in Developing Lighting Recommer Matthew I 


jations for Industry 


Harrisor 


F 


Little 


LES. Medal is awarded for the 


k Patt Tur J ar a r ‘ ! Crouch ur ving t 
vurpose of givi eco 
New York end Kick M Reid Societ torious achievement which has conspicu 
nerel ‘ ously furthered the profession, art or 
K \ « 
( W ednesday vening, August 23 Accomplishment thus recognized may b« 
g. 
e ne ‘ “ K Bridge Walt Alsten Rodgers, Cheirmes in the field of engineering, design, ap 
plied illumination, optics, ophthalmology 
« SESSION Aviarion LiguTIne lighting research, education or adminis 
t 
fornia as | Cabiferoia Thursday Morning, August 24 tration and management 
fi Works Hl. Shepherd, Chaurman Nominations should he sent to the 
Harry W. Horn, Discussion Organizer 1 Medal Committee in care of the 
‘ 
General Office of the Society Inquiries 
ay hig Classrooms — Multilateral Lighting 
R Biesele, Jr. Southern Metho concerning nominations may be addressed 
Wak 1, Chairma sit to A. D. Hinekles 


Co-ordinated Classroom Seminar 


r. and Er Charet (m August 21-2223, fifty representa 
sting Mfg tives of education, architecture, and illu 
rr Cott 


minating engineering gathered together 


Forest Grove, Ore 


‘ ‘ ght Mager Payne gon, for a seminar in Co ordinated Class 


several seminars 


on imination held in recent months by 


program was or 


‘ hured ng. Auguat ranized around lectures .presented by Dr 
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2: 
St 
Hasardous rregular Roadway Areas New Basis for the Design and Application of William Tr. am 4 
KR M Swetland. J 8 Lindsay. General Lighting for the Home—E. W Commery 
| 
K 
and Casual Seeing—-S. K Guth. Geners 
‘ 4 New Process for Pre 
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Darrell Harmon, Texas educator 


Boyd 


who now practices as a consults for 


urchitects and who 


Educa 


systems and 


as Visiting 


Pacific 


Professor of 
University 
eetings were 


presented to the group 


er ©, Giersbach, President of 

tiversity, Edwin T 
od Head of the 
and by 


Division Manager, Po 


Ingles, V ice 

Education 
Edward 8. Johnson, 
tland Gen 
Electric Company which cooperated 
of this seminar. Dr 
Dean of the 


Direetor of the 


in the deve 
Richard Fe 


of Optometry 


opment 
nberg, College 
and Insti 


tute of Visual Sciences was chairman of 


the seminar 
A joint Har 
mon and Richard Feinberg on Vision and 


Dre. D. B 


discussion by 


Learning launched the program Dr 
on such problems as the 


hazards of the 


Harmon spoke 

development of school, 
problems of classroom lighting, equipping 
the classroom, and planning the co-ordi 
nated classroom. Demonstrations and ex 
Other speakers on 


Hareld M 


Laboratory, 


hibits were presented 


the program were Dr Havnes 


Visual 


Optometry 


lraining College of 
Pacific 
on the subjeet of The 
His Visual 


Portland architect, who spoke 


who spoke 
Child 
Abbott 


University 
School and 
Environment; Mr 
Lawrence, 
Architect 


View of Lighting 


School Build 


on the 
and Mr 


ing Consultant, 


James L. Turnbull, 


Oregon State Depart 


ment of Education. Particular emphasis 


on discussion was noted throughout the 
seminar 
has plans for # hed 


Pacific University 


uling similar 


workshops periodical! 


MODERN illumination is a feature of 
new Diese! rail-cars in Colombia, South 
America. Similar to the installation in 
effect on the New Haven railroad, the 
lighting features aisle and individual 
seat units, using 40-watt, 64-volt in- 
candescent lamps. 
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Deadline Set for 1951 
Conference Paper Outlines 


The LES 
nouneed that a deadline 
ary 1, 1951 
receipt from authors of outlines of their 
for the 195i 


Conference at Washington, 


Papers Committee has an 
date of Febru 


has been established for the 


proposed papers National 


echnical 


Db. Outlines received from authors 


this date may not receive consid 


eration. Outlines of proposed Conference 


papers should be mailed (by February | 


to Hoyt P 


Committer 


Steele, Chairman Papers 


Benjamin Electric Mfg 
‘‘o., Des Plaines, Ilinois 
After a prospective author receives a 


tentative approval of the outline for his 


proposed paper he will be expected to 


to the Chairman of 


April 1, 1951 


mail his manuseript 
the Papers Committee by 
It has been necessary to establish these 


lend lime 


for publi 


firm dates in order to give 


proper time ition and for seri 
ous consideration by 


\ id publieation 


potential discussors 
schedule makes an) 


ater dates impossible, especially in 1951 


National 


s scheduled for the 


when the Technical Conference 


week of Angust 


Blackout and Dimout 
Procedures Reviewed 


Shortly after the last 
LES Wartime 


Practices during World War LI prepared 


war, special 
Committee on Lighting 
Engineering 
and a Re 
Lighting 


rather comprehensive 


Lighting 


femme 


Biackout and Dimout 


Scope f the special commit 


‘solicit, assemble and com 


of studies and practices on 
dimou and defense lighting 
camouflage and 


World War II 


such a reeord at 


ealment 


lated to 


melding cor 

other topics rm 
experience to file 
the I.E.8, Headquarters.’’ 


of the eurrent world develoy 


ety'’s foresightedness in 
record may be of particular 
record covering beth eivil 
ce, is assembled 
pages o thed material 


from Headquarters for 


$1.00 


Battery Group Changes Name 


Gould National Batteries, Ine 
Nationa 

when the stock 

m approved the 

osed by the Board of Dire« 


change prop 


tors 
and field 


The same sales engineering 
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organizations will now vperate under the 


new name of Gould National Batteries, 


Ince. Sales and field engineering head 


quarters for this group will continue to 
be located in Trenton, New Jersey 

The policies, management and opera 
Batteries, Ine., 


tion of Gould National 


will remain the same as those followed 


heretofore by Gould and by National. 
National Battery Company entered the 


istrial battery field through 


purchase of the Gould Storage Bat 


storage 


tery Company, which was founded in 


The position of National in the in 


dustrial battery field was materially 


strengthened by the purchase, in June 
1047, of the 


battery 


equipment and industrial 
Phileo Corporation, 


New 


business of 


with a plant located in Trenton, 


Jersey 


About People 


Four 
eral Electric ¢ 


Reetifier 


organizational changes at Gen 
Lighting and 
Lynn, Mass. 
Fred D 


manager of sales of the divi 


mpany's 
Divisions at 
have been announced = by 
Crowther, 
ions, They inelude the 
J. P. Rutherford as 
Lighting 
R. J. Swackhamer 


Street 


appointments 
assistant man 


ager of sales, and Rectifier 
as sales 


TramMe 


Divisions; 
Lighting and 

D. T. Carter as 
manager, Airport Floodlighting 
and BE. W. McKenzie, assistant to 


Lighting 


manager, 
Control sales; 
and 
sules: 
the manager of sales, and 
Reetifier Divisions 


\ c Monteith, 
charge of engineering for the Westing 


vice-president in 
house Eleetrie Corp., announeed recent 
ly that Benjamin Garver Lamme acho! 
irships have been awarded to two ovt 
standing Westinghouse engineers, B. A. 
DeZubay of Pittsburgh and G. W. Har 
digg of Philadelphia. Mr. DeZubay 
research Westing 
East 
Hardigg is a de 
Avia 


South 


“a 
engineer in the 
Research Laboratories at 


house 
Pitt irgh, while Mr 
engineer in the Company's 
tion Turbine Division at 


Philadelphia. 


Gas 


Howard Luray is heading Sylvania 
Vh tolamp 
Burley T. Cram as Service 


Emeryville, Cs 


Division activities, with 
Manager, at 
This is the loca 
tion of a new Pac Conat office build 
1 distributi 
cently by Syl 
Ine 


William T. Tremmel, 
Lamp Div 


center 


Electric 


@ at opened re 


Products 


We stinghouse 
s10n exer retired Sey 
after a } year with 


After ving as 


tember 1 career 


the company service 


663 


shoo 
serve 
(er 
by Dr 
Pacit 
Pres 
Dey 
(ren 
er 

— 

: 
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ww 
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Tremme 


stocks 


planning 


Maivern J. Gross, 


Genera 


in 


charge 


ippeinted adm 


nager of 


Kennet? 


anager 


engineer 


jistrative 


r 


i \ Ray 


pres 


Kingde 


At 


His 


BOOKS PAMPHLETS 


Television Booklet 


elevision pr 


pamph et 
per featur 


hting suggestions has 


especially 
Edison 
Titled “Wonder 
Thinks \ ut 
from E.E.L., 
New 
The 


issued = by the 
Institute 

ision Set 
available 


Ave 


py ghting and 
ewing is 
hook” 


amusing te 


Floor Wiring 
he nd 


resume o 


Y Floor 


rkhiet 


Where to metal 


ma hew just 


ral Eleetrie’s Construc 
Department Lire 


ectrieal contractor 


the booklet 


Better Vision for Television 


Matthe 


and 
iifference 


standards 


observer; MMuminants 


system small 
material 


of 


mensional eelor seales; 


methods, ¢ 
Deane B 


illustrated 


reular (C478, Colorime 


Judd, 56 large doubl 
cents 
from 


the 


Documents, U. 8 


py, ts available 


lent of 


l’rint 


Superinter 

Government 
ng Office, 
Remittance 


Washington 25, D. ¢ 


from foreign countries must 


be in United States exchange and 


additional 


must 


nelude an sum of one third 


the publication price to eo mathing 


coats 


Electrical Home Planning To 
for 


the eed information on modern 


tee) mues 


the h 


electrical planning for 


me, the tetter Homes Bureau 


Westingh Eleetrie Co 
ige booklet 
Electrical 


mraphs, 


use has 


ished a new on De 


Living 
iews, 


rams ore ised profusely to 


st utilizing avat 


kitehens and laur 
ighting schemes 
to 


provide 


Outlets | 
where Wanted, ¢ 


the 


cribbing 


that may be used 


ehites is 


strong, 
homes 


Ilomes 


Homes Bureau 
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nanage n the compa mp ware standard 
f the lamp and distribution rimetry wf color; 
irtment at Bloomfiel ir 1034 ar andl ge 
sinee 1947 has been manager of prodt era 
wh Klectr recently 
sistant to Dr, HH. En, the pampl 
ter (| the Kool omic 120 Lexington 
! «r Laboratory. This was announced far twe conte a > 
hich the General Elect operates with “wrong ind “right ear he 
simply and elearly 
x 
- Wiring is an Pet 
an i} sig 
he tion Materials o Homes. I 
ticle in the August ins Sunlighting owner, explains Q strate Ways of 
‘hur Windows at Night nd Q Floor wiring advantages floor space in 
Sangeter pages 405 00 nd note with t figures on savings im struc lries, Severa flere 
; 
terest the author starts off far as tural ste« md foundations, as well as re neitered, all 
4 
k few if ar stained glass churel ngs ed bw the elimination of the me as we adequate 
; vindow have been floodtighted tempor inking ooden forma. ete uminati Cornice, pin-hole spot, 
' the iteid mher mw (S11 ‘ ‘ ecessed  eeiling 
> y | would like to inform vou at this ‘ et lighting plans are treated is Fc 
ghtinge of Ascension Memor Churet three mailing pic writter vings. It shows unusual ligh 
t K ! Masanehusetts y Matthew Luckiesh. for aeumet - ¥ 
bee low behind th tar depicted tilities, ved by the u 
fluorescent tubes. The @nal sectios 
Vecenmsior Christ a the enter yr Bleetr il Leagues ete The 
ese figure of Christ su ‘ ffers suggestions of how 
mind on each sule with i ples wete® sad cope nut i r ling 
complete elec Serv ies he 
neeling around Hin y how the room should be lighted on the mod a 
rr hor This ‘ into 
Pour PARSS filament lamps were Dr. Luckiesh’s recommendations are‘ tat 
we temding ten feet from the build fined ¢ rhting ther parts, eeated to 
ter spots centered on the capacity to properly serve Mb outlets 
oh Serviee Entrance « » of earry 
wie ng present and future loads For a 
‘ ts o tie ' ments wit x 
py of Booklet B-4671, write Westing 
se Eleetr Corporation, Box 2009, 
f this outs tuine e mat fron 
x g & 1 h 
Altar le lighted by two PAR 38 ‘electrical packages” 
i PAR. 38 enct. Thie vy builders and 
son the ¢ ned Alt eX sive sales features in their 
t the National Bu ratios The kiet contains nu 
that me s photographs and layout sketches 
t? \lt 4 ‘ ‘ f homes esigned inl eon ws 
it nit on eent klet eer os 
hos nd viring tails, per iding the ulti 
ghting t \ t enienes | beauty vet 
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8. C. Smith 
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John W. Young B. Z. Segall 
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New Orleans Section—Southern Region 
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CHAIRMAN AC. BERGH, 442 8 W. 270 


Read, Miami 


SECRETARY —K. 
trie Co Ingrahaw 


Pia 


LAWLER 
Mia Fle 


Southern California Section-— 
South Pacific Coast Region 


CHAIRMAN w A Meat 
Kevetene Hurbenk Calif 


Southern 


SECRETARY ROY DAHLIN 
Edisen Co, Lid, P.O. Box 1 


(alifornia 


Southwestern Section—Southwestern Region 
COCKRELL, JR 
Texas 


KIMERY 
Dallas 1 


CHAIRMAN. M 
live Oak, Dallas 1 
Power 
Texas 


SECRETARY W.T 


& Light Co. 1506 Commerce 


Tennessee Valley Chapter—Southern Region 
COLLIN FINNEY, P.O. Box 
Tenn 


«HAIRNMAN 
27. Nashville 
LeCORNt 
Church St 


SAMUEI 


Service 605 


SECRETARY 
Nashville Electric 
Nashville, Tenn 


Toronto Section—Canadian Region 
CHAIRMAN—R. C. ALLISON, Eaton Co 
190 Yonge St.. Torente, Ont. Can 
DODINGTON, Univer 
Engineering Bldg 


I 
sity of 
tint tan 


Torente. 21 Teron 


Twin City Section—Midwestern Re 
HALLAWAY “101 
Minn 


(HAIRMAN A 
France Ave Minneapolis 10 


SECRETARY J. RIRGERT 
Mareck & lwepner, Ine Hex 27, St 
Minnespo 6. Mien 


Hranham 
Louie 


Statior 


Utah Chapter—Sou'h Pacific Coast Region 


LeROY TAYLOR, Dean 
Ltesh, Salt 


(HAITRMAN A 
Pngineering School 
Lake City, Utah 


University of 


RUDY Utah 
Bidg. Salt Lake 


ALLEY B 
Kearns 


SECRETARY 
ewer & Light Ce 


(ity Utah 


Western Michigan Chepter— 
Great Letes Region 


PARLEY Con 
N Grand 


HAROLD PF 


120 Pearl St 


*HAIRMAN 
«umers Power Co 
Kapids 2, Mich 
sECRETARY—J W 

4d Ave, Grand Rapids ¢ 


McKINLEY, 620 Rose 
Mich 


Western New York Section— 


Great Letes Region 


WILLIAM CAMPBELI 
W ashing 


slo Niagara Electric Cory 
on St. Haffalo 3. N.Y 

Kein 
Huffalo 


REINAGE!I 


ranklin 


SROCRETARY GRORGE 
Y 


Winnipeg Chepter—Cenadian Region 


GREENLAW lighting 
Winnipes. Man 


(HATRMAN Ww 
Materials, Ltd, #053 Erin 
(ae 

SFCRETARY.T W 
trie Plectri Railway 


Mar Can 


BIRT Winnipee Ele 


Chambers, Winn 
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Streamlined appearance — another reason to choose 
The world’s most modern light source... 


General Electric slimline fluorescent 


6 reasons for looking into G-.F dimline: 


owe 


. INSTANT START 
SINGLE PIN BASE... . EASY TO INSTALL 
. HIGH EFFICIENCY 

. LOWER UPKEEP... FEWER LAMPS 
. LONG DEPENDABLE LIFE 


. NEW STREAMLINED APPEARANCE 


.. NO STARTERS 


TO REPLACE 


You can put your confidence in— 


NO OTHER LIGHT SOURCE offers all 
these advantages of slimline— 
newest form of fluorescent. another 
General Electric development. Lp 
to eight feet in length, its long, 
graceful lines of light bring new 
beauty to stores, offices, restau- 


rants, other businesses 


FREE BOOKLET: Write for a free 
illustrated booklet,“ Modernize with 
Slimline”. General blectric. 
166-1h-10, Nela Park, 
Cleveland 12, Ohio, 


Division 


GENERAL ELECTRIC 
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FOR THAT UNUSUAL 
LIGHTING PROBLEM... 


CORNING 
FOTA-LITE 


The distinctive three-dimensional effect of the 
mural in the New York office of the Canadian 
Pacific Railway didn't just happen. It ts the result 
of well executed art and carefully planned lighting 
Through judicious use of Corning FOTA-LITE 
the mural’s highlights and shadows are properly 
emphasized by climinating distracting glare 

The unique pattern of FOTA-LITE permits 
virtually unrestricted light transmission down 
ward through crystal glass. The opal louvers 
which are integral with glass intercept and diffuse 
light which would cause high angle brightness 


CORNING GLASS WORKS 


CORNING, NEW YORK 


Canedian Pacific Railway Co. Office, New York, N. Y. 
Architect. Rogers and Butler, New York, N.Y 

Fixture Frink Corporation, Long ‘sland 
City, N. Y. 

Conwiting Engineer, Gustove 8B. Weiser, New York, N. Y. 
Gloss: Corning FOTA-LITE 


Non-color selective, PFOTA-LITE transmits the 
true color of the light source gives better 
quality light 

FOTA-LITE combines the advantages of louver 
lighting with those of diffusing glasses. The lou- 
ver effect is contained within its '&” thickness, 
thus reducing bulk. The glass will not fade, warp 
The smooth surface does not attract 
FOTA-LITE 1s avail- 


able in widths up to 23” and in lengths up to 49". 


or scratch 


dust and ts casily cleaned 


For more complete information regarding this 
unusual glass, write to-day 


CORNING CLASS WORKS 
Dept. 1E-10, Corning, N. Y. 


Please send me more information abovt Foto-Lite gloss. 


FOR EFFICIENT, ATTRACTIVE LIGHTING... 


CORNING ALBA-LITE for diffusion of fuorescent ight .. CORMING FOTA-LITE for high 
notion .. . CORNING brand LENS PANELS and PYREX brand LENSUTES for prismatic ight contro! 
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HOLOPHANE REFRACTOLENS* on Building Fronts 
For Safer, More Effective Street Lighting 


In St. Paul, Minn., Business Section 


“The new lights, providing about 10 TIMES more 
illumination on the street, are far superior to 
the old lights from the standpoint of glare” 


From an official report of St. Paul Engineers 


Street Sceme, 1950 


When Se. Paul authorities envisioned an altogether new method of illuminating 
streets in the business section, they called in street lighting consultants. Result: 
the new Holophane REFRACTOLENS set into a General Electric fixture, and 
mounted flush to the front facades of buildings for twenty-two midtown blocks 


Outstanding advantages: cheerful white light 10 times brighter than before ; 


elimination of obstructive lamp posts and brackets; remarkable uniformity of 


light; maximum visibility for both motorist and pedestrian; reduction of night 


26 Feet above street level the traffic accidents; stimulation of retail business . . . Holophane Street Lighting 
Holophane Retractolens (upper maht) 

is mounted to the building front. The Engineers will send, without obligation, engineering data and complete details 
double refracting lens (20° diameter) 

« designed to rows heat, shock and of “Se. Paul's Whiteway”. 

*Reg. U.S. Pac. Of 


HOLOPHANE COMPANY, Inc. 


“Lighting: Authoritves Since 1898 - STREET LIGHTING DEPARTMENT, (NEWARK: 
THE HOLOPHANE COMPANY LTO. QUEENSWAY. TORONTO 14 ONTARIO 
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FIRST FOR INDOOR SUNSHINE 


Tried, tested, and accepted! That's what has happened 
since Westinghouse introduced its exclusive Fluorescent 
Sun Lamp a year ago. And with this first year's success, 
the sales future for this lamp looks brighter than ever 


There are good reasons for this acceptance. For the first 
tume, wide areas can be bathed practically and economi 
cally with beneficial ultraviolet rays. At a relatively close 
range, it's ideal for tanning. Cool enough to touch, it has 
five umes the output and four umes the life of the con 


ventional bulb type sun lamp. It costs less to buy, less to 


run, and fits standard fluorescent fixtures. The market for 


this lamp ts all around you homes, offices, factories 
TECHNICAL DATA ‘ : ; ‘4 schools, recreation centers, barber shops, beauty shops 


to name a few ind this is additional business, not sub 
20-WATT LAMP 40-WATT LAMP 
Bulb diameter 1%" 
Lemp Length 24" as" Why not cash in on this lamp s new business opportu 
Bose Medium Bipin Medium Bipin mities? Now is the ame because Westinghouse is now 
List Price $4.50 $7.00 
Rated Avg. Life: 2500 hours ot 3 hours ver stort Mail tell 
4000 hours at 6 hours per stort Niall the coupon today, and we te you how to tie in 
5000 applications of 15 mi with a really good thing! 
per start 


suture business’ 


launching a heavy adve rising program for the sun lamp 


Lamp Division 
Westinghouse Electric Corporation 
Bloomfeld, New Jersey 


Gendemen 
Please send your booklet on the Westinghouse Fluorescent Sun Lamp, and 


give me any additional informanon about this lamp s market possibilities 
\ \ estin hous NAMI 
ADDRESS 
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WHY TROFFERS? WHY DAY-BRITE? 


There's this to say about troffer lighting: good taste and 
good light! The smart, modern appearance of recessed troffers 
the smooth, unbroken surface of the ceiling . . . the 


endless variety of lighting patterns . . . all contribute an A COMPLETE TROFFER LINE 
atmosphere of elegance and discrimination. 


And when interiors deserve top-quality troffer lighting, there's 


no equal for Day-Brite troffers . . . in appearance, in quality, 


Boxco 


n true eco srite lity ise 
in true economy. Day-Brite quality is especially important am: tae 


for troffer installations are permanent . . . you must he 


sure of long-term, trouble-free performance before you buy! 


Six basic groups to choose from . . . each available in 96" 


Ss 8” J met. atlable 
limline and 4 tandard Fluorescent . . . each available in —— 


snap-in and flange types . . . each adaptable for countless CONTROLENS® TROFFERS 


geometric patterns or for unit or continuous installations. Fine 


lighting equipment? Yes . . . and fine lighting value: 


value that only famous Day-Brite quality can produce. 


HOLOPHANE CURVED 
CONTROLENS* TROFFERS 


GLASS. ENCLOSED 
TROFFERS 


LATERAL LOUVERED 
DEEP TROFFERS 


PARABOLIC TROFFERS 


ACCENT UNITS— 
FIXED AND ADJUSTABLE 


co. 


DISTRIBUTED NATIONALLY BY LEADING ELECTRICAL WHOLESALERS 


Day-Brite Lighting, Inc., 5432 Bulwer Ave., St. Lovis 7, Mo. 


In Canada: Amalgamated Electric Corp., Ltd., Toronto 6, Onterio 
om 


“DECIDEDLY BETTER™ 


ONLY QUALITY IS ECONOMICAL DAY-BRITE 


MINATING ENGINEERING 
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20-watt lamps. So now, it’sa 
commercial, or industrial fixture, let this Ma 
be your sign. of top quality ballasts—let it help 


G-E trigger-start ballasts for 14, 20, 
and 32-watt (circline) standard lam 
yeu sel me sto better | 


‘ombortable Seeing the light you need 


_ 


Ford. Colorade welcomes Comfortable Seeing Thy merchants are 


wath the whieh Comfortable Seeing is stimulating. Driving 


lue to mereased Caty flreials are proud of the pre 
ippearance of ther town, Catizens are delighted with the crisp 


Hint licht whieh make 


Tit downtown” i pleasure 


oimpletely sold on Comfortable 


Ford wanted modern 
et the maximum light 
«new tre making Form LOO — the 


FHL 16.000 lumen mercury lamp 


ur ‘ plans, be sure te get 
Comfortable Seeing | 


Notice the new and exclusive ovate 
triple-lateral reflector and stream- 
lined refractor. These new design 1 
features, scientifically balanced 

against each other, develop new — 
stondords for utilization, distriby- 
tion and glore control. 


\N 4 
‘ 
anh G- save 
| 

— 
q 
nactly where you need it 4 
onomicall 
ite 
ng j This is the 

"S MODERN MERCURY Form 109 : 
lumineires x 
urs i eth nta wan 
n the street hose 
hy ta 
\\ the ul 

the deta tt ew Form 


andescent advan 


WITH A FLUORESCENT LOOK! 


The SKYLIKE System—a new con 
cept of lighting — combines the best 
features of silvered-bow! incandes 
cent lighting with the architectural 
advantages of a fluorescent -type 
troffer. SKYLIKE makes it possible 
for you to offer your commercial cus 
tomers something dramatically dif 
ferent, better—and lower-cost! 


In fact this new adaptation of 
silvered-bowl incandescent lighting 
provides a combination of important 
practical advantages not found in any 


other hghting system 


1. Warm coler—most desired by mer- 
chandising experts. 
High initio! and maintained light 
output 

. Softly diffused shadows. 

. Low brightness ond 90 shielding 

. Ne flickering, blinking, or hum 
Instant starting 
Variable lamp size—150- to 500- 
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8. Ne light loss from darkened walls 
or ceilings 
Fioor-service relamping no lodders 
or scoftoids. 
10. Hermetically sealed silver refiecting 
surtace 


CONTRACTOR ADVANTAGES 


SK YLIKE is good news for clectrical 
contractors, because it has the advan 
tages of simple wiring, lhght weight 
and fast installation. and complete 
freedom from service call- backs 


In addition to all its technical ad 
vantages, SKYLIKE is modern 
handsome, and versatile in applica 
tion. Units fit 24° x 24° ceiling tiles 
fully of partially recessed, or may be 
surface-mounted —in rows or patterns 
With a simple accessory and a semi 
silvered-bowl-lamp. SKYLIKE is 
converted for directional or accen’ 


lighting 
AMAZINGLY LOW-COST! 


Because it 1s so simple —simple in con 
struction; simple m wiring; free of 
ballasts, starters, and accessories 
SKYLIKE is low im cost (', to 
the cost of equipment delivering com 
parable results!) Its light weight 
makes for casy handling, fast instal 
lation, and lower-cost supporting con 
struction. There's no transformer or 
starter maintenance. The reflec 
thon factor of SKYLIKE's enamelled 
ceiling 1s easily maintained by occa 
sional cleaning with a damp cloth 


RELAMPS FROM THE FLOOR! Ove of the mony features of 
SKYLIKE is its ease of mointenonce. No steplodder is needed 


for relamping—o lamp changer con be used, o1 shown 


Grayber Electric Company, inc. 
Greyber Building 

420 Lexington Ave. 

New York 17, New York 


Please send me oa copy of “SKYLIKE Louvered incon 


descent Lighting Systems 
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Kopp Glass products can play an important part in 

making light do your bidding; you can use Kopp lenses 

to diffuse, deflect or concentrate beams of light, to 
transmit colors, for infra-red or ultra-violet applications, for 
“on” or ‘off’ lights, for all sorts of signals where uniform 
colors, durability and dimensional accuracy are important 
Other Kopp Glass products are liquid-level sight glasses, 
transparent instrument cases, glass domes, panels for domestic 
oil burners, beads for glass-to-metal seals, direction signals. 
Kopp engineers will design glass parts for your specific 


applications. Necessary research and development work is 


conducted in our well-equipped modern laboratories. Moulds 
are made by our experienced craftsmen, and sample glass 
parts throughly tested before production starts 

You can be sure of the uniformly high quality of Kopp 
Glass, for complete control is exercised at every step of 
production, from the selection of raw materials, to the testing, 
packing and shipping of finished product 

Use KOPP GLASS to assure complete satisfaction. 


KOPP GLASS, 


SWISSVALE, PENNSYLVANIA 
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PUBLICATIONS tie 


ILLUMINATING ENGINEERING 


SOCIETY 


These publications summarize the studies and conclusions of technical committees of the 
Illuminating Engineering Society over a period of years. They contain the latest available infor- 
mation about many aspects of the art and science of illumination. and include details of applica 
tion as well as lighting technique. Each publication listed here carries the authority and 
approval of the Society 


These Society publications are available in single copies for information and for lighting 
reference book shelves or in quantity for educational or other distribution. Each publication is 
numbered for ordering when using the coupon printed on the back of this page 


(1) LBS. (10) LIGHTING FOR WOOLEN AND WORSTED TEXTILE 
MILLS (1949) 
(ne volume, 850 pages. A complete reference guide pr 
Detailed treatment of lighting f opening and grad 
ting basie information ‘ phases f lighting 
srchiterta, designers, engineers there whe plas - ng, carding, «pir ng, weaving, and perehing. Much 
of data is also applicable t ‘ther types of textile 
ind manufacture ighting systems and equipment 


per copy 


iPS Members hare net arate ~ the revde 
alta (1) LIGHTING FOR MACHINING OF SMALL METAL 
PARTS (1949) 


Revision of the 1050 report Analysis of factors af- 


1.E.S. APPROVED LIGHTING PRACTICES fecting visibility of convex scales, steel rules, seribed 


marks, center punch marks, coneave specular surfar 


These booklets contain the latest official LES. lighting plane and convex surfaces; genera! shop lighting; and 
recommendations tllustrated with charts, sketches nd supplementary lighting for various measuring instru 
photographs ments, bench work, machine tools, and inspection of 


polishe 1 surfaces 


HOME LIGHTING Recommended Practice (1947) 


LIGHTING FOR FLOUR MILLS (1949) 


(3) OFFICE LIGHTING Recommended Practice (1947) Close-up photos of visual tasks and levels and quality 


of ilumination for roll, sifter and purifier floors; pack- 


ing areas; and product control stations 


(4) STREET AND HIGHWAY LIGHTING American Stand- 
ard Practice (1947) 


(13) LIGHTING FOR CANNERIES (1950) 
(5) LIGHTING PRACTICES FOR STORES AND OTHER Recommendations based on committee study and re 
MERCHANDISING ARBAS (1948) 


search financed bw the National Canners Association 


it Stanford University on general supplementary arti 
(6) SCHOOL LIGHTING American Standard Fractice ficial lighting and daylighting for tasks common to all 
(1948) 


types of canneries; lighting for color grading and cot 


tainer inspectior and detailed analyses of seeing 
(7) EKIBRARY LIGHTING Recommended Practice (1950) tasks and suggested lighting layouts for peach, apr 
it, tomato and olive canning Data for peaches and 
(8) DAYLIGHTING Recommended Practice (1950) spricots may be used as a guide for other light prod 
Reoklets abore aradab nin pe ow uets; tomatoes for medium dark products; and olives 

for most dark colored foods Also treated are light 


sources and equipment suitable for installation in 


eanneries; glare and brightness ratios; sanitation and 


(9) INDUSTRIAL LIGHTING American Recommended 


Practice (1942) safety; measurement of light; and adequate electrical 
Piret 10 copies, cock weet each. all aver optes wiring 
each 


(14) LIGHTING FOR BAKERIES (1950) 


STUDY REPORTS Committee study report on haking mdustry; complete 


, : —_ with photos and drawings of trpica floor arrangements 
ighting recommet tions sed on recent studies ‘ 
lighting layouts; paint eolor for visual environment ; 
search, surveys of rrent pr ties ut experimenta neta 
fda ahting ghting levels for various depart 
tions f the LES. Comimttes n Lighting Study Projects 
enta: maintenance Also includes description of 
in Industry completely illustrated. Contam analyses = 
‘ t radiat 


tasks; recommended 


ne 


ighting methods 


und supplementary lighting over 


and suitable 
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(19) 

(20) 
\ 


(23) 


ILLUMINATING 
New York 10, N. ¥ 


natal 


a for metalworking 


ENGINEERING SOCIETY 


Madison Avenue 


Please send me, addressed as helow, copies of 


My cheek (money order) is enclosed 
N 


Item No 


( ompany 


copies 
copies 
Street 
copies 
copies City 


Enter name and address. Clip out and mail. 


Indicate publications wanted by number. 


LIGHTING DATA SHEETS 


Vhotogr sphs, drawings and engines ng data on actua 
sitions. Sheets punched for binders, available on light 
textile, automobile nd other indus 


ies; achools; stores; offices; drafting rooms; churches; aud: 
riums: banks; museums: residences; indoor and outdoor 
reational areas; and street and highway lighting 


SERIES KII and XIII-24 sheets per series. 


SERIES XIV sheets 61.25 series. 
SERIES XV—Subdsecription for 24 sheets-$1.25. 


Delivered throughout year; first group of eight (8 


sheets now availal balance in two mailings by 


Tanuary, 1951 


SPECIAL DATA SHEET BINDER 


New atyle, durable loose leaf binder md in blue 
fabrikoid and attractively stamped in gold Sing! 
hinder 61.50 n lote of ‘ more, $1.25 


LIGHTING COURSE MATERIAL 


BXPERIMENTS WITH LIGHT 
Practical problems suitable for high seheol seience 


classes. each 


LIGHTING FUNDAMENTALS 
ntroductory light 


Lithograph outline for a one semester 


ng course suitable for college students or vdults. #1 


each; 10 of more 


LIGHTING DESIGN PROBLEMS COURSE 


thograph outli und data sheets for a one semeste 
urse to f w “Lighting Fundamentals.” Sections 
luminatior lesign methods, brightness ratio ca 
ilations, light sources, color in illumination, fixture 
lesign evaluation, evaluating ghting installations ir 
the field, bactericidal and infrared energy, and desigt 
f installations for office, store, school, industrial and 


each 10 or more, $1. 


LESSONS IN PRACTICAL HOME ILLUMINATION 


Lithograph outline f « one semester first ourse in 
ghting for utility hog ghting advisors, high schoo! 
ind college how nomics students rators, arch 
ts, contr rs, a irtment store lamp 
iepartment personne each 


OTHER PUBLICATIONS 


TESTING PROCEDURES ror TLLUMINATION 

CHARACTERISTICS (1948) 

Prive mimitter te it es to teat 


LES 
Bill me 


Date 


Publications which I have indicated by number 


Zone State 


(24) STANDARD METHOD FOR MEASURING AND RE- 


PORTING ILLUMINATION FROM ARTIFICIAL 
SOURCES IN BUILDING [INTERIORS 


What to guard against in choosing instruments, where 
test stations are located and how to take readings. 10¢ 
each. 

(25) FOOTCANDLE SURVEY (18-10) FOR ARTIFICIAL 
ILLUMINATION IN INTERIORS 


For use with (24) above, Ze each 


BQUIPMENT ENGINEERING DATA 


For equipment manufacturers and testing agencies for 
use a8 a guide in preparing forms for presentation of 
photometric and other pertinent data on lighting equip 
ment Also helpful to equipment purchasers as basis 


for required data. Ie each 


(27) BRIGHTNESS DISTRIBUTION IN BOOMS (1947) 
Report #4 of Committee on Standards of Quality and 
Quantity for Interior Illumination. A set of 28 tables 

based on interreflectance calculations) designed for 


predetermining the brightness of ceiling, walls, floor 


and furnitare for 6 different types of lighting. 0e 


each. 


(28) ART GALLERY LIGHTING (1945) 


Completely Ulustrated guide to lighting exhibits yf 
sculpture and paintings First 4 copies, 50c¢ each 
next 20, 25¢ each; all over 24 copies, M5e each 

(29) LIGHTING PRINCIPLES AND PRACTICE 
A bibliography of selected papers dealing with light 
ing applications which appeared in the LE.S. Trans 


actions from 1920 to 1941. 50e each 
(30) GUIDE FORM LIGHTING DATA SHEETS AND LIGHT- 
ING PROBLEMS 


choosing installations and taking 
measurements, lata and 


of LES 
for preparation of LES 


Instructions for 


illustrations required for 


submissior Lighting Data Sheets; definition 


and guide Lighting Prob 


ems: check sheets for ree 


rding data for school, office, 
store and industria ghting installations and task 


view Me each 


(31) ILLUMINATING ENGINEERING 
The Journal of the Dlluminationg Engineer Society 


This monthly magazine ontains articles on all ph ises 


of lighting of interest to lighting engineers, architects, 
interior decorators and ophthalmologists. Subscription 
price, #10 per vear, plus We for delivery broad; single 


(32) RESIDENCE WIRING DESIGN HANDBOOK 


Loe each. 


(44) FARMSTEAD WIRING DESIGN HANDBOOK 
40¢ each. 


Alets red published by Commuter 
Room 265 420 Levington Are 
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ef modern electrical equipment ure 
illustrated in the booklet Several 
“electrical packages” are suggested so 
the builder can select those most suit 
able to the size, type, and price bracket 
of the homes he builds. User 

have been suggested for each 

eal package” to help the builder sell 
his home most effectively. Also illus 
trated in detail is the use of special 
lighting schemes such as cornice, pin 
hole spot, valance, and cove lighting 
For a copy of Booklet B-4691, write 
Westinghouse Electric Corporation, Box 
2099 Pittsburgh 30, Pa. 


AS8.T.M. Standards With over S000 
pages, including the more than 1550 
standards, specifications, testa, and defi 
nition for materials, the 1949 Book of 
A.S.T.M. Standards is issued in six 
parts. Used net only in the United 
States and Canada but throughout the 
world for purchase of materials, and 
particularly for evaluating their qual 
itv through the standard tests that are 


given, the book is made up as follows 


Part 1. Perrous Metals 

Part 2. Non Ferrous Metals 

Part 3. Cement, Concrete, Ceramics, Thermal 
nsulation. Read and Waterproofing Materials 
Soils 

Part 4. Paint, Naval Stores, Wood, Adbe 


Shipping Containers, Paper 


— 


l'art Textiles Soap Puels Petroleum In addition to definitions th standard 

hydrocarbons, W 
Aromatic hyérerarbor ater contains specifications for ballast mark 
Part 6. Electr Insulation Plastics, Rut 
‘ieee ing, ballast performance and recom 
mended operating temperature limits. 


F of 949 hoo 
Each of the 1949 * is com The requirements for ballast perform 


ith detaile bject x, t 
plete with detailed sub jec index, two anee cover starting, power output, 


ble cont d rs te 
tables f ntents, an irranged to eathode preheating current, regulation, 


provide the thousands of technologists operating-current wave shape supple 


ind others in industry and government mentary cathode heating, voltage across 


with as usable k as possible starter terminals, radio interference 


T he b » to « 
To keep the s up to date, @ suy suppression, noise, ballast heating, di 
plement will be issued to each part late 


in 1950. As a service with the 1949 Book 


electric strength, and insulation resist 
ince 
of Standards there is a complete Index This standard was developed by a 
to Standards, which is furnished without committee representing ballast and 
additional charge The latest 260 page lamp manufacturers, public utilities, 
Index is in course of publication, to be testing laboratories, and government 
available about July 1950 lopartments, under the procedures of 
Prices of the 1949 Book of A.S.T.M the American Standards Association 


Standards, in blue eloth binding, red All comments received will be consid 


backstraps ered by the committee in preparing the 
Parts 1. $10.00 eacr completed standard. 

Parts 2. 3 8.00 each The two previous standards published 
in this series are the 


ard Methods of Measurement of Fluo 
reseent Lamp Ballasts, C822 and the 


American Stand 


Copies may be obtained from the 
American Society for Testing Materials, 
1916 Race Street, Philadelphia 3, Pa Preposed American Standard Spectfica 

tion for FPluorescent Lamp Reference 

The proposed American Standard Ballasts, C823. Copies of the Proposed 
Specification for Fluorescent Lamp Bal. American Standard Specification for 
lasts, (82.1, has just been published for Fluorescent Lamp Ballasts, C821, can 
1 year’s trial and criticism by the be obtained from the American Stand 
American Standards Association. This irda Association, 70 East 45 Street, 
s the third standard in a series of pro New York 17, N. Y, at thirty five cents 


posed specifications for lamp ballasts per copy 


6040 SERIES 


— Ty 


new SUNBEAM fixtures styled for distinguished interiors 


These new SUNBEAM lammaires provide controlled light distribution 
through hinged Con and prismatic glass elements. Combining 


stbhlig low surface brightness with a strong downward component of light, these 


units are completely enclosed for minimum maintenance 
Simple of line and generous proportions characterme these fixtures 
for mteriors where modern dignity m the kevnote, The sturdy bottom 
frames features a full-length prane hinge and vibration proof, spring 
loaded latches, Both series available in 2, 3, and 4-lamp 48", 72° ond 
"6" length: 


Sl \BEAM LIGHTING COMPANY + 777 EAST 14TH PLACE + LOS ANGELES 21, CALIF 
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PERFORMANCE 
THAT ASSURES — 


BETTER LIGHT 


reliminate DUNBAR Recessed Lens 


) output, longer lamp Mite, For the first time, here are recessed drop lenses which 

give edded light. lo addition to the general downward Ulumins 

tron, light is directed horizontally to increase the efficiency of 

custemer's satistection this type of fixture 

Dunbar's designera, J © Reinecke and Associates, have 

created several new decorative panels for residential es well 
ACME ELECTRIC CORPORATION 

at your nearest Dunbar office, or write direct 


See them 


2910 WATER STREET CUBA, N.Y. for further information 


Quntar Corporation 


DUNBAR, WEST VIRGINIA 
NEW YORK CHICAGO CLEVELAND LOS ANGELES 


for “Contemporary Lighting in Modern and Traditional Interiors” 
We suggest 


SLIMLINE UNITS. 


— 


These units were designed especially to take full advantage of the 
compact and efficient Slimline lamps, while at the same time offer- 
ing all of the simplicity, ease of installation and flexibility of the 
Wiremold No. 2100 raceway. Note especially the compact cross 
section, ideal for special cove and valance effects or nea lo- 
cated ballasts are a great advantage in most installations of this 
kind, saving space and eliminating noise Wiremold supplies 
convenient ballast boxes and connections are easily made. 
Write for further details or consult your Electrical Contractor. 


THE WIREMOLD COMPANY + HARTFORD 10, CONNECTICUT 


@ WIRED and ASSEMBLED @ EASILY INSTALLED end CONNECTED @ WHITE ENAMEL FINISH 
@ FOR USE WITH REMOTELY LOCATED BALLAST @ UNIT OR CONTINUOUS STRIP INSTALLATION 
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ITS A 
“RINGER” 


practically no maintenance 


SPUN ALUMINUM LOUVRES 
for distinctive modern design 


HEATPROOF ALZAK** FINISH 
is not discolored or offected by lomp heot. 


DUSTLESS OPEN BOTTOM 
minimizes cleaning — dirt falls through 


SILVERBOWL LAMP 
provides built-in reflector. Peak efficiency is avto- 
matically restored; when lomp is reploced, you 
hove o new reflector 


The functional simplicity and beauty of the GUTH SEELUX make it the standout 
among indirect incandescent luminaires. Compare these SEELUX specs with 
any similar fixtures: 

18-Gouge cluminum, emery-groined 
ALZAK finish. Concentric spun louvres 
with 25° pitch, positioned with three 
die stamped 12 gauge aluminum straps 
riveted to each ring. Socket cover, semi- 
polished ALZAK; 6” canopy, stem and 
swivel, ALZAK ol block porceloi 
U. L. epproved lempholder. 


Heve you our Bulletin 864-i with full 
details on the SEELUX, SEELUX Plus 
and other fine GUTH Incandescent in- 


directs? yours Sor the arking from 


* ® and Patents Pending 
# #@® ond Patented, Aluminum Ce. of America 


LIGHTING 
THE EDWIN F.GUTH COMPANY / ST. LOUIS 3, mMiSSOURI 
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MITCHELL MANUFACTURING COMPANY 
2525 N Clybeurn Ave 


free 


Chicege 14. 


lights them ALL! 


From coast to coast and border to border, MITCHELL MODULE 

is lighting America’s stores, offices and institutions 

MODULE has conclusively demonstrated its amazing adaptability 
to all commercial lighting demands—has proved its ability 

to provide smooth, custom-fitting, high-efficiency lighting at 
unprecedented low cost 


See the proof now—in actual photographs. Get your copy of 
MODULE IN ACTION— the new booklet that illustrates a cross-section 
of actual MODULE installations, representative of hundreds 

now in service —telling proof of extraordinary lighting superiority 
and flexibilitv. Here are ideas galore for contractors, architects, 
utility representatives —a clinching demonstration 

for lighting salesmen. See how MODULE lights them ALL — 

send today for your free copy of MODULE IN ACTION 


MITCHELL MANUFACTURING COMPANY 
2525 N CLYBOURN AVENUE + CHICAGO 14, ILLINOIS 
in Canada: Mitchell Mfg. Co. Lid, 11-25 Deovies Ave. Toronto 
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HE life of 40-watt fluorescent lamps can be ; 
shortened as much as 1,000 hours by improp- : 


erly designed ballasts. 


You can avoid this costly loss . . . save on lamp re- 


placement and maintenance . . . by specifying the 


ballasts that assure you full rated lamp life .. . 
CERTIFIED BALLASTS! 

CERTIFIED BALLASTS are made to exacting specifi- 
cations, then tested, checked and certified by an im- 
partial authority, Electrical Testing Laboratories, Inc. 
Up to the minute information on the types of CERTI- 
FIED BALLASTS available from each participating 
manufacturer may be obtained from Electrical Test- 
ing Laboratories, Inc., 79th St. and East End Ave., 
New York, New York. 


BALLAST MANUFACTURERS 


=e Makers of Certified Ballasts for Fluorescent Lighting 


2116 KEITH BLDG., CLEVELAND 15, OHIO 
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QUERY FOR LIGHTING EXPERTS! 


= How many salesmen on the job here? 


Attractive new showroom of Lou Awald Chevrolet, Inc.. Kenmore, N.Y., Architect, 
George D. Goetz. Lighting designer, Raymond P. Conners of Sylvania Electric. 


= 95 Sylvania 3-tube Fluorescent Troffers 
speed sales in this modern showroom 


As a lighting engineer, you of course realize that good 
salesmanship and good lighting go hand in hand. Most 
of your customers know this, too. 


Now, to help you meet the demands for the best pos- 
sible lighting, Sylvania offers the latest in improved 
lighting fixtures and techniques. The above photo, for 
example, shows an unusually efficient application of 
overhead troffer lighting. 


These special Sylvania fixtures, recessed into the ceil- 
ing, leave the entire area flat and unobstructed. They 
also provide a high level of diffused, glare-free light 


. . . display merchandise to its greatest advantage. 
Available in Different Sizes 


Sylvania Ceiling Troffers come in 4- and 8-foot lengths, 
equipped with 2, 4, or 6, 40-watt fluorescent tubes. 
Available with glass or louvered shielding, they can 
be mounted singly or in continuous rows. 


Let us tell you more about the possibilities of this 
modern lighting technique for display rooms, schools, 
drafting rooms, and offices. For full information ad- 
dress: Sylvania Electric Products Inc., Dept. L-2910, 
1740 Broadway, New York 19, New York. 


ELECTRIC 


FLUBORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES: LIGHT BULBS: RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS: ELECTROWIC TEST EQUIPMENT; PHOTOLAMPS: TELEVISION SETS 
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